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NOTES AND COMMENTS. 


The Foundrymen’s Field Day. 


Last month witnessed the Annual Convention of 
the British Foundryman’s Association, as recorded on 
another page. The gathering was held this year at 
Glasgow, one of our greatest foundry centres and 
now a stronghold of the Association, and although the 
exigencies of industry did not allow many Glasgow 
members to be present at the business meetings, there 
was generally expressed a sense of satisfaction at the 
success of the various functions embodied in the pro- 
terre It is somewhat unfortunate that August 

ank-holiday week, the usual date selected for the 
Convention, should be a business week for Glasgow, 
for it robs the occasion of much of its pleasure to find! 
the Scottish members practically precluded from 
attending. But there is no doubt that the meeting 
did something further to advance the interests of 
the Association and its objects beyond the Tweed. 
On reviewing the Papers and discussions presented at 
the meetings, we must express some sense of dis- 
appointment, for they cannot honestly be said to come 
up to the standard of some previous meetings. Taken 
individually, we are not inclined to criticise tne 
Papers themselves, for they embody valuable material ; 
but the quantity is meagre for such an occasion, and 
the discussions that followed were not of that inti- 
mately practical and useful nature that one might be 
led to expect. In fact, some of the past session’s 
Branch meetings have been far superior in that 
respect. There appears to be a disinclination on the 
part of our practical men to take active part in the 
Convention proceedings, although they are not so 
backward at the local gatherings. The absence of 
important discussion on Professor Campion’s 
Paper, “Notes on the Treatment of Steel Cast- 
ings, is worthy of remark, as_ it indi- 
cates the attitude of the “ steel men ’’ to publicity in 
connection with their work. We find a better example 
set in America, where several prominent steel 
founders have come forward with information and 
descriptions of plant. 

It is, perhaps, inevitable that Conventions of this 
nature should tend to become rather social functions 
than earnest business meetings, for that tendency 
has been evinced by other and older bodies than the 
British Foundrymen’s Association. But, after all, 
the Convention is the ‘“ review’’ day of the year, 
and it fulfils the function of engendering a sense of 
unity and fellowship amongst the members of 
different districts. We must, essentially, look for the 
Branch meetings to do the spade work of education, 
and: it must. be confessed they do it very well 
and earnéstly. At the same time it would create a 
better impression in outside circles if the endeavours 
of the Association’s officers to make the Annual Con- 
vention a big thing were more heartily responded to. 
Members may not realise the amount of labour en- 
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tailed in organising the functions of tae Association, 
but they should appreciate the fact that it is the 
duty of each individual member to support, if pos- 
sible, those who hold the reins. It must also be re- 
membered that the foundry trade estimates the value 
of the Association in the light of what its big occa- 
sions produce, and therefore the standard of such 
meetings should be maintained at the highest possible 
point. 


Art in Castings. 


‘n interesting feature was introduced by Mr. W. 
|. Bagnall, who gave a profusely illustrated address 
on “ Art as Expressed in Castings.’ It is as well to 
hear in mind that the artistic side of foundry work 
is not to be neglected, for the status of the trade 
amongst its fellow crafts is largely dependent upon 
its artistic as well as upon its utilitarian side. There 
is, however, one feature of ‘this case which has at 
times been ignored. It is not for the good of the 
founders’ craft to make it merely a means of copy- 
ing work that is as efficiently and often better pro- 
duced in other materials. For example, as pointed 
out by one speaker at the meeting, many designs 
are simply imitations of work which was originally 
in wrought iron, and which strictly belongs to that 
field. Ceet-ien is out of place in such cases, for it 
does’ not give the strength which its formation sug- 
gests, and it does not represent the class of skill 
with which the design is associated. The field for 
cast metals might well cover the majority of work 
which was originally executed in stone and marble, for 
it is closely allied.to it in its first essential—the moulda- 
ing or pattern-forming operation. It further gives 
greater strength, and is thus quite legitimately em- 
ployed. It does not detract from the dignity of the 
trade to acknowledge its limitations, and neither does 
it lower its status to acknowledge its material in the 
design and style of work produced, particularly when 
that material has a field of application which cannot 
be encroached upon by other arts, as is the case with 
founding. 


Locomotive Cylinders. 

At the annual meeting of the American Society for 
Testing Materials, held at Atlantic City, U.S.A., 
recently, among a number of proposed standard speci- 
fications submitted for consideration was one on loco- 
motive cylinders, as follows : — 


PROPOSED REVISED STANDARD SPECIFICATION FOR 
LOCOMOTIVE CYLINDERS. 


(1).—Locomotive cylinders shall be made from good 
quality, close-grained grey iron, cast in a dry mould. 

(2).—Drillings taken from test pieces as hereafter 
mentioned shall conform to the following limits in 
chemical composition : — 


Per cent. 
Phosphorus . Not over 0.90 
Sulphur . Not over 0-10 


In case of rejection on this analysis, the manufacturer 
shall have the option of analysing drillings from the 
bore of the cylinder, upon which analysis the accept- 
ance or rejection of the cylinder shall be based. 

(3).—At the option of the purchaser, two test bars, 
each 1} inches in diameter and about 14 inches long, 
may be cast for each cylinder. When placed horizon- 
tally upon supports 12 inches apart and tested under a 
centrally applied load, these test bars shall show an 
average transverse strength of not less than 3,000 Ibs., 
and an average deflection not less than 0.09 in. 
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The above test pieces shall be cast on end in dry 
sand, the metal being taken from the ladle before pour- 
ing into the cylinder mould. Before pouring, a sample 
of the iron shall be taken from the ladle and chilled 
in a cast-iron mould. The sample shall be allowed to 
cool in the mould until it is dark red, or almost black, 
when it shall be knocked out and quenched in water. 
The sample, om being broken, must show a close- 
grained, well mottled grey iron, with a well-defined 
border of white iron at the bottom of the fracture. 

(4).—Castings shall be smooth, well cleaned, free 
from blow holes, shrinkage cracks, or other defects 
sufficiently extensive to impair the value of the cast- 
ing, and must finish to blue-print size. 

(5).—Each cylinder shall have cast on each side of 
the saddle the manufacturer’s mark, serial number, 
date made, and mark showing order number. 

(6).—The inspector representing the purchaser shall 
have all reasonable facilities afforded to him by the 
manufacturer to satisfy himself that~ the finished 
material is furnished in accordance with these specifi- 
cations. All tests and inspections shall be made at the 
place of the manufacturer. 


Manganese Bronze. = 


The following is the proposed specification for man- 
ganese bronze submitted at the same meeting of the 
American Society for Testing Materials : 


PROPOSED STANDARD SPECIFICATION FOR MANGANESE 
BRONZE INGOTS. 


(1).—This specification is intended to cover man- 
ganese bronze ingots, having notched flat bottoms, 
approximately 3 by 2} inches wide by 12 inches long, 
properly tapered to strip easily from an iron mould. 
Chemical composition : — 


= . 55to 
Zinc... . B9to 45 
Tin, not over " 2 
Aluminium, not over 05 
Manganese, not over 0.5 


(2).—The ultimate tensile strength shall be not less 
than 70,000 Ibs. per square inch. The elongation in 
two inches shall be not less than 20 per cent. 

(3).—A standard turned test specimen, 0.5 inch in 
diameter and two inches gauge length, shall be used to 
determine the physical properties as specified above. 

(4).—One test ingot shall be selected by the inspector 
to represent 10,000 lbs. of ingots or fraction thereof. 
The test specimen shall be cut from one corner near 
the bottom of the ingot. In case the test specimen 
shows a flaw, two additional test may be selected by 
the inspector from the same lot, and tested to repre- 
sent the lot in question. 

(5).—Each furnace charge shall be kept separate 
until the lot is sampled by the inspector, and each ingot 
thereof stamped with its proper heat number. When 
the ingot is sampled at destination, various heats can 
be mixed in shipment, but must be stamped with their 
proper heat number. 

_ (6).—All ingots in each lot will be accepted or re- 
jected upon the physical tests irrespective of the heat 
or heats from which the test ingots are selected. 

In case the buyer’s tests show the material does not 
meet these specifications, the sellers shall have an 
opportunity to inspect the material, and each party 
shall select a sample for retest. If the results do not 
agree, each shall select a sample to be sent to a 
mutually agreeable umpire, whose decision shall be 


final. The costs of such retest shall be paid by the 
loser. 


| | 
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Eighth Annual Convention at Glasgow. 


The eighth annual Convention of members of the 
British Foundrymen’s Association was held at the 
Glasgow and West of Scotland ‘Technical College, 
Glasgow, on Tuesday, and Wednesday, August 8 
and 9, under the presidency of Mr. Percy Longmuir, 
B.Met. (Sheffield}. The function was in every respect 
successful, and has since been the subject of general 
congratulations, especially among the Scotch mem- 
bers, on whose initiative Glasgow was chosen as the 
rendezvous. Scotchmen are proud of the fact that 
they have now one of the largest sections of the 
Association, and, since the gathering it has been 
confidently predicted that 
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British Foundrymen’s Association. 


(Cardiff), R. W. Kenyon (Accrington), Vice-Presi- 
dents, and the following members of the Council : — 
W. F. Bagnall (Sheffield), S. A. Gimson (Leicester), 
C. Heggie (Birmingham), G. B. Henderson (South- 
ampton), T. Macfarlane (Shropshire), W. H. Sherburn 
(Warrington), J. Oswald (London), the Secretary, J. E. 
H. Allbut (Manchester), Professor Campion (Glasgow), 
Dr. Desch (Glasgow). The following members also 
attended :—J. Cook, R. C. Waddell, J. 8S. Glyn 
Primrose (Glasgow ‘Technical College), Harry S. 
Primrose, M. Riddel, J. J. McCall, W. Henderson, 
W. Steven, A. Smith, W. B. Smith, A. A. Smith, J. 
Cook, J. Ewen (Secretary 


a great impetus will be 
experienced by the local 
Branch as the result of 
the’ meeting. Especial 
satisfaction has been ex- 
pressed at the immense 
success attending the re- 
ception by the Lord 
Provost at the Council 
Buildings. His Lordship 
was a peculiarly accept- 
able host, beacuse of his 
personal association with 
the foundry trade. Pro- 
bably, the reception com- 
prised the largest body of 
foundrymen and _ their 
lady friends ever got 
together in Glasgow. 
The arrangements for 
the Conference were in 
the hands of the Recep- 
tion Committee, of which 
Ex-Bailie J. King (the 
President of the Scottish 


l= 
Branch) was Chairman, 
and Messrs. W. Mayer Saal 
and J. M. Riddel and oe 
Professor Campion (Vice- 


Presidents) were included, 
The following comprised 
the Scotch Reception 
Committee :—P. N. Cun- 


ningham and T. B. Roger- * 


son (Past Presidents of 


(West 


of the local Branch), 
R. R. McGowan, J 
Dorsie and J. Macfar!ane 
(Glasgow), W. L. Drain, 
W. H. Jacques, D. Fox- 
Allin, H, Winterton 
(Birmingham), H.  §8. 
Green, Charles McQueen, 


J. Campbell and — 
Gardener (London), M. 
EK. Edgecombe (Bengal), 
H, Walker, W. Russell, 


and H. Sherburn (War- 
rington), W. Evans and 
R. Kidston (Falkirk), 
A. Rankin (Alexandria), 
A. Harrison, Steven- 
son, and J. C. C. Logan 
(Castleton), T. W. Mil- 
lington (Sheffield), J. 
Oughton (Bathgate), J. 
Meek (Dundee), McPhee 
(Luton), W. Roxburgh 
(Kilmarnock), M, B, New- 
man (Preston), J. G. 
Cunningham and D. Wal- 
lace (Bedford), J. Teasey 
(Lincoln), T. Bell, George 
Mackay and R. M. Camp- 
bell (Paisley), W. Maver 
(Dumbarton), H.  P. 
Mason (Oldham), 

Horne (Erith), F. T. Cree 
(Durnsley), D. Dalrymple 
Bromwich), W 


West of Scotland Iron 


and Steel Institute), W. Mr. Percy Lonemutir, B.MET. 
President§of the British Foundrymen’s Assviation, 
Saracen Foundry), A. 


W. Steven (McDowall, Stevens & Company), B. Doul- 
ton (Doulton & Company), R. B. Main (R. & A. 
Main), P. Denny (Hardy, Gordon & Denny Company), 
W. Weir (J. & G. Weir), W. C. Watkin, D. Landale, 
W. Evans, L. P. Mackenzie, T. Potter, A. McGregor, 
J. Meek, A. Watson, H. Phillips, J. Galt, A. Six- 
smith, J. A. Ewen (Hon. Secretary). The head- 
quarters of the Convention were located at the 
Windsor Hotel. 


In addition to the President, there were present_ 


Messrs. F. J. Cook (Birmingham), R. Buchanan, 
F.R.S.A. (Birmingham), and H. Pilkington, M.I.C.E.. 
M.I.M.E. (Chesterfield), Past Presidents; C. Jones 


Barmingham and A. I. 
Curtis (Manchester), J. 
G. Dobson (Derby), H. 
Jewson (Dereham), G. M. 
Mather (Ashford), B. Sperring (Portsmouth), W. E. 
Noon and A. Edwards (Halifax), J. Chadwick 
Bolton), T, Carrick (Bradford), W. Smalley (Castle- 
ton), G. Lewis (Wolverhampton). 


Welcome to the Delegates. 

Battie offered the visitors a welcome on 
behalf of the city, and apologised for the absence of 
the Lord Provost, who hoped, however, to have the 
pleasure of offering a general welcome at the Recep- 
tion in the City Chambers, Municipal Buildings, on 
the following evening. They recognised that the 
foundry industry was a very important one, and 
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considering that Scotland, and especially Glasgow, 
was pretty well the home of the anit business, 
their visit to the city was all the more appropriate. 

Mr. Macponaxp said it was his pleasure to welcome 
the foundrymen to the College on behalf of the 
Governors of that technical institution. He thought 
they would find the place a very comfortable one. 
At all events, they, as governors, spent a good deal of 
money in trying to make that institution almost, 
if not quite, the best in the world. He remarked 
on the fact that the growth of the loundrymen’s 
Association was pretty nearly coincident with that 
of the building. On the occasion of the holding of 
their Convention in Glasgow six years ago they met 
in the first section of the building which had been 
completed. At that time, the Association’s member- 
ship, he believed, was something like 121, but it 
had since grown something like sevenfold, and so, 
he believed, had that building. They were very proud 
to remember that the foundrymen’s was the first 
technical society that ever met in the building for 
the purpose of technical] study. 

The dual welcome was acknowledged by Ex-Bartre 
J. Kine (Chairman of the Reception Committee and 
President of the Scottish Branch). In the name of 
the foundrymen, he assured the speakers that he was 
voicing the feelings of his colleagues when he told 
them how grateful they all were for the gracious 
words of welcome to the city of Glasgow. To Mr. 
Macdonald and the governors of the College they were 
also deeply indebted. It was really a great matter to 
be in the correct atmosphere for the discussion of 
any subject, and in that room they felt they were in 
the correct atmosphere. Mr. Macdonald had men- 
tioned the introduction of the furnace for the equip- 
ment of the iron and metallurgical section of the 
Chemistry Department, and in Mara those depart- 
ments they would remember that Mr. Riddel had 
taken an important share in initiating that equip- 
ment, and they would have the advantage of his 
explanation of the details. Last, but not least, 
on behalf of the Scottish Branch of the British 
Foundrymen’s Association, it was his duty to give the 
foundrymen from other parts of the country a cordial 
welcome to the City of Glasgow. It was not his 
business to do more than offer a word of welcome, and 
although it was impossible for a large number of the 
members of the Scottish Branch to be present with 
them, he was authorised on their behalf to give the 
visitors a very warm welcome to the city. They 
must remember that in Scotland they were not cele- 
brating a holiday such as was being enjoyed in 
the South at the present time. The Scotch 
holidays were just past. They were glad to welcome 
their English brethren and also the Scottish-English 
brethren—(laughter)—in Glasgow. They well re- 
cognised that ironfounding in the South had re- 
veived a great stimulus from those Scotchmen who 
had left their country for their country’s 1. 
(Laughter.) In now inviting President Longmuir 
to take the chair, he could only hope that the Con- 
vention would be second to none in its success. _ 

Mr. Percy Longmuir having then taken the chair, 

The Secretary read several apologies. Professor 
Turner wrote from the University of Birmingham :— 
“I am sorry I shall not be able to attend the Annual 
Convention at Glasgow. I shall be away, and just in 
the middle of my holidays. Otherwise I should have 
been glad to have supported you in your presidency. 
I am glad to see you have so excellent a programme, 
and hope the meeting may be in every way a success.” 
Apologies were also received from Mr. R. Mason, who 
was suffering from an attack of influenza; also from 
Mr. F. W. Finch and Mr. Penlington, the former 
suffering from illness, and the latter having illness at 
home, 
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The Preswent suggested that they might send a 
telegram of sympathy to Mr. Mason, whose absence 
was entirely due to illness. That was the first Con- 
vention Mr. Mason had missed, and he knew that he 
felt very keenly his inability to be present. Mr. 
Finch was also away through illness, and a telegram 
might also be sent to him. This was agreed to by 
the Conference.. 

Annual Report. 


Mr. H. Jewson (Dereham) proposed the acceptance 
of the annual report, which was seconded and carried. 
The report was as follows : — 

The Council have pleasure in presenting to the 
members the following report of the progress and 
work of the Association during the past year. 

Six Counci] meetings have been held during the 
year, and members have attended from Accrington, 
Birmingham, Cardiff, Chesterfield, Gloucester, Horse- 
hay, Shropshire, London, Leicester, Sheffield, 
Southampton, and Warrington, and matters of im- 
portance to the Association have been thoroughly 
discussed. 

The Council have pleasure in submitting to members 
the following suggestions for formulating a prize 
scheme for members of the Association for the best 
Paper given at the Branch meetings. They suggest 
that a prize consisting of a framed diploma suitably 
inscribed be allotted to each Branch, to be awarded 
to the member or associate member giving the best 
Paper during the session, providing that the Paper 
is considered by the Committee to be worthy of same. 
The Awards Committee will consist of the President 
(or failing him a member of the Council) of each 
Branch, and the Literary Committee of the Council 
of the Association. This Committee will draw up 
rules, ete., for working the scheme. 

The Council have in contemplation an award for 
the best Paper of the year, this award to be ap- 
plicable to the Association as a whole and to carry 
with it high distinction and honour to the recipient 
in the foundry world. The Council believe that such 
a scheme would act as an incentive to members and 
would thereby tend to draw Papers of an eminently 
practical character. 

The Birmingham Branch Secretary, Mr. George 
Hailstone, has been awarded a Carnegie Research 
Scholarship, value £100, and is now investigating 
“Liquid Contraction in Cast Iron.’’ The late Shef- 
field Branch Secretary, Mr. T,. Swinden, has been 
awarded a further grant of £50 as a Carnegie Research 
Scholar, and is continuing his work on molybdenum 
steels. The Council have been successful in inducing 
Councils of technical schools to include in their pro- 
grammes special classes for foundry employés, and 
classes have been formed at Halifax, Leeds, and 
Birmingham, which have been a pronounced success, 
particularly the Birmingham one, under Mr. Hiorns, 
honorary life member of the Association and late 
President of the Birmingham Branch. 

The number on the roll of the Association at the 
present time is 674, consisting of seven honorary 
life members, four life members, 135 members, 382 
associate members, 146 associates, compared with a 
total number of 571 for the year 1910. The Council 
regret that during the year they have lost one of 
their number through the death of Mr. Morris, of 
Butterley Iron Works, Derby, and 19 members, 22 
associate members, 17 ‘associates, have resigned or 
ceased to be members, and 34 members, 83 associate 
members, 43 associates have been elected. 

The accounts for the year ending December 31, 
1910, are now submitted, having been duly certified 
hy Messrs. R. W. Kemlo and G. Hailstone, the 
auditors appointed. The total revenue for the year 
was £335 8s. 2d., while the expenditure was 
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£285 9s, 10d., leaving a balance’ of revenue over 
expenditure of £49 18s. 4d. This, with a balance of 
£52 2s. 44d. brought forward from the year 1909, 
leaves a balance in hand of £102 Os. 84d. 

A new Branch has been formed in London. The 
first meeting was held in the Lecture Hall of ‘the 
Institution of Mechanical Engineers, St. James Park, 
London, at which the President, Mr. Longmuir, pre- 
sided, supported by Mr. Buchanan and Mr, Pilking- 
ton, Past-Presidents of the Association, Messrs. J. 
Oswald, 8. A. Gimson, J. Ellis, members of the Coun- 
cl, J. £. H. Allbut, Secretary, Messrs. J. W. Horne, 
T. Murphy, and fifty others. The Council are look- 
ing forward to the London Branch becoming a 
strong and influential one, adding considerably to 
the status of the Association. The Scottish Branch, 
which was formed last year, has done exceptionally 
well, much enthusiasm being shown in the Glasgow 
district. The Papers given during the session have 
been highly appreciated and the meetings well 
attended. 

The Council desire to thank the proprietors for 
their kindness in allowing these visits, also the gentle- 
men who have kindly given Papers during the session. 

Six members of the Council are retiring, but are 
eligible for re-election. In addition to the six re- 
tiring members, three more have to be elected to take 
the place of the late Council member, Mr. W. J. 
Morris, of Butterley, whose death occurred recently, 
and Messrs. S. A. Gimson and J. Oswald, who have 
become ex-officio members of the Council, owing to 
their position as Vice-President of the Association and 
President of the London Branch respectively. 

At the request of the members, the annual meet- 
ing was held in Manchester on August 2, 3, and 4. 
Eight Papers were read and discussed. Visits to the 
Locomotive Works of the Lancashire and Yorkshire 
Railway Company, at Horwich, and Messrs. Tweedale 
& Smalleys, Castleton, were highly appreciated by 
the members, and the picnic to Chester and Eaton 
Hall was a great success, the members having a very 
enjoyable time. The attendance at the meeting was 
96, and several visitors. 


British Foundrymen’s Association— Seventh Annual 
Balance Sheet. 


INcoM®. 
January ist to December 3ist, 1910. 
Balance from 1909 ... ves ate én ont ie 
Rank Interest ‘ 
Arrears Subscriptions, 1903— 

3 at 7a. 6., lat 103, 6d,, 45 at 3s. ... 
Subscriptions, 1910— 

3 Life Members... 

118 Members _... ine 

301 Associate Members 

39 Associate Members at 7s. 6d. ... 


wee 


8 

oo 


116 Associates ... 
3 Books at 3s. 6d. each . 010 
£387 12 4% 
EXPENDITURE. 
January ist to December 3ist, 1910. & ss. d. 
Printing and Stationery ... wed 
Council Expenses ... = 68 6 
Sheffield om 7 
Scottish a2 
Expenses, Annual Meetin 14 114 
Illuminated Address for Mr. Finch ... a 414 6 
Printing Proceedings and Author's copies 62 0 
Arrears Subscriptions— 
Members, 13 at 2is.: Associate Members, 71 at " 
10s. 6d.; Associates, 56 at 3s. ... ons jie - 6066 
Cheque Book ... 026 
Annual Audit, 1909 .. ba 012 9 
Honorarium, Secretary ... 3) 
Secretarv’s xpenses 315 6 
lance in Bank _... See nes % 3 a 
Balance in hands of Treasurer 00 
Secretary, Manchester Branch 410 43 
» Secretary, Sheffield Branch 048 
Secretary, Scottish Branch 120 
£387 12 43 


The Presipent declared the various offices vacant 
and announced also that a proportion of the Council 
required to be elected. 

Mr. W. Mayer (Dumbarton) (Vice-President of the 
Scottish Branch) proposed the re-election of Mr. Long- 
muir as President, remarking that such re-election 
would afford especial satisfaction to the original mem- 
ac acy. all knew how earnest and enthusiastic he 

n 


Mr. ©. Jones (Cardiff) (Vice-President) seconded, 
and Ex-Batuie J. Kine supported, and Mr. Longmuir 
was elected with acclamation. 

The Preswent, in replying, said that a year ago 
he intimated that he would prefer to retain office for 
one year only, and that was still his feeling, but the 
kind pressure of the Council, strongly supported by 
Mr. Jones, had led him to change his mind. He 
thanked them very heartily for their good wishes, and 
promised to do his best for the Association. _ He de- 
sired very earnestly that the B.F.A. might become a 
living force. He was convinced that the Papers and 
the general work done had improved very consider- 
ably. There was still room for a considerable amount 
of work in the direction of the Papers, but it was a 
great pleasure to see the increasingly practical nature 
of the Papers contributed. He hoped that the gen- 
eral body of members would share in the forward 
movement. (Applause.) 

The Presipenr proposed the re-election of Mr. C. 
Jones (of Ninian Foundry, Cardiff) as Senior Vice- 
President. He remarked that he would rather have 
proposed him as President. Mr. Jones had never 
missed a Council meeting, but travelled from Cardiff 
to Birmingham, entailing a considerable expenditure 
of time and money. He gave his services very freely 
to the Association. 

Mer, R. Bucuanan (Birmingham) seconded, and Mr. 
Jones acknowledged his election. 

Mr. F. J. Cook (Birmingham) proposed as Junior 
Vice-President Mr. S. A. Gimson (Leicester), who, he 
said, special business qualifications for the 
post. This was seconded by Mr. C. Hece1r (Birming- 
ham) and carried. 

The honour was briefly acknowledged by 
Grimson. 

Mr. F. W. Finch was re-elected Treasurer on the 
proposition of Mr. R. Bucwanan, and the PResipmnt 
then proposed the re-election of Mr. Allbut as Secre- 
tary, and said they had found him a most worthy 
Secretary. He had also pleasure in proposing that 
they again pay Mr. Allbut as a trifling acknowledg- 
ment the sum of £30. They hoped some day to be 
able to pay properly for services rendered. 

Mr. Grimson (Leicester) seconded, and the election 
was carried through with acclamation, 

Mr. Auieut, in promising to do his best for the 
Association, expressed his great satisfaction at the 
growth in numbers, remarking that he hoped that soon 
the membership would reach four figures. They had 
now succeeded’ in surpassing the membership of the 
American Foundrymen’s Association. 

At a somewhat later stage in the proceedings the 
result of the ballot for the election of Council mem- 
bers was announced, the following being declared 
elected :—Messrs. W. F. Bagnall (Sheffield), J. Ellis 
(Southampton), C. Heggie (Birmingham), G. Hailstone 
(Birmingham), H. Jewson (Dereham), R. W. Kenyon 
(Accrington), H. Pemberton (Derby), M. Riddel (Glas- 
gow), T. Swinden (Sheffield). Of the above list 
Messrs. Bagnall, Ellis, Heggie, and Kenyon are retir- 
ing members. The unsuccessful candidates were 
Messrs. J. W. Horne (Erith), E. Morehead (Tyne- 
mouth), W. E. Noon (Halifax), J. Robinson (Halifax), 
and H. Sherburn (Warrington). Mr, Morehead was 
a retiring member of Council. 
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Presidential Address. 


Mr. Lonemuir proceeded to deliver his Presidential 
address as follows: 

When addressing you last year some aspects of in- 
dustrial life were dwelt on, and a few references 
were made to the relations of industry and science. 
In speaking as your President for the second year, it 
seems advisable to give further consideration to these 
matters. The field is extensive, but, on this occasion, 
only one or two aspects will be examined, and within 
short limits a few thoughts of interest to this Asso- 
ciation will be developed. 

The industrial spirit began to assume prominence 
early in the 14th century, and, in spite of opposition, 
it has expanded through the ages, and is, to-day, one 
of the predominant factors in life. The science of 
industry is a study to which each one of us must 
give of his best, taking all that can be gained from 
the traditions of the past, all that current experience 
can offer, and applying these to future work with a 
view to future progress. 

The industrial character is generally regarded as 
eminently practical. The habit of mind induced is 
said to be that of leading men to think little about 
principles and much about results. Results are, of 
course, the final court of appeal, and if the verdict 
be satisfactory, then, to a limited extent, principles 
are of no immediate concern. It is only to a very 
limited extent, however, that principles can be ig- 
nored, as successful results can only be achieved regu- 
larly when the underlying principles governing the 
results are understood and realised. Consequently, 
although the industrial mind may be a practical one, 
the habit of thought now induced is such as to attach 
as much importance to principles as to results. In 
the absence of a knowledge of principles, the incen- 
tive is to commence a search for information, and this 
pursuit of knowledge, if diligently followed, is just 
as much research as that done in well-equipped labora- 
tories and issued to the world in the form of scientific 
publications. Research is open to the practica] man, 
and even he has an interest in finding governing 
principles, or, in other words, the reason why a cer- 
tain result is obtained. Mere talk will achieve noth- 
ing. Work alone will tell, and research is absolutely 
essential if facts are to be discovered. Diligent work, 
coupled with keen observation, will materially assist 
the individual, the industry and the country. There 
is not an establishment in this country to-day in a 
position to say that its knowledge of the processes 
followed is complete, and consequently there is not one 
that can really afford to neglect current studies and 
research. The future, therefore, may be said to lie 
not so much in the lap of the gods as in scientific 
research, 

In the foundry world many papers are written, but 
very little definite study is published. The field for 
work is large, and work, not writing only, is wanted. 
The expression of mere opinion unsupported by facts 
or observation, is too prevalent, and it is the duty of 
earnest students to encourage the publication only of 
that which carries the impress of work done or of 
observations carefully made. It matters not how 
much one may differ from the conclusions arrived at 
(differences of opinion have really great educational 
advantages) but provided the matter submitted repre. 
sents work and thought, it demands study and 
respect. 

There is nothing new in drawing attention to the 
importance of a study of the avocations of daily in- 
dustry, for, after all, this simply means the acquire- 
ment of knowledge, and if history ‘teaches anything, 
it shows that the love of wealth and the love of 
knowledge have been the two chief agents of human. 
progress. 
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As a technical Association, we, of course, belong to 
the class which devotes itself to the acquirement of 
knowledge. The two pursuits generally rise ther, 
and while the majority desire wealth, the minority 
desire knowledge. This may be viewed from the 
point of view of a Continent, a town, a small village 
vr a works. Taking the larger outlook first, while 
the desires for wealth and knowledge are always in 
evidence, they can only be truly realised in countries 
or nations which are progressive. In the case of un- 
developed or declining nations, these desires cannot 
overcome the general listlessness which pwevails. Tne 
collective character lacks buoyancy, lively curiosity— 
energy and enterprise are absent. Therefore, while 
certain men may desire wealth, and others knowledge, 
they are, on the whole, unable to obtain freedom from 
the empire of routine. The general lethargic mind 
recoils with antipathy from novelty, whether it be in 
the form of industrial enterprise or intellectual inno- 
vation, ‘Thus with nations, if the prevailing tendency 
is stagnation, then it is hardly possible for groups of 
individuals to escape the general trend. The ten- 
dencies of a nation are reflected in group units of that 
nation, and it is quite possible t among a pro- 
gressive people, certain groups unsympathetic to the 
general advance may segregate. Such segregation 
is certainly shown in Germany, France and Great 
Britain. 

Taking this group spirit as applicable to works, we 
find in some cases a predominant progressive spirit, 
and where this exists, there is no need to trouble as to 
the future of that particular establishment. There 
are other business concerns, however, in which the 
spirit is simply that of stagnation, and in which pro- 
gressive effort merely results in stirring up the mud 
of the pools. When we meet men who proudly boast 
that their methods have never changed for thirty 
years, and who take pleasure in stating thaf what 
was good enough then is good enough now, we can- 
not help but be filled with sadness for the limited 
mental outlook of such individuals. That such pools 
of stagnation are to be found cannot be denied, and 
where found it is safe to state that neither the love 
of wealth, nor the love of knowledge, even though 
present in sufficient intensity as to result in a sacri- 
fice of moral principle, will overcome the existing em- 
pire of old-established routine. The question may be 
asked: “What can one worker do if placed in cir- 
cumstances in which every avenue is a retrograde 
one?” The answer is that he must do his duty accord- 
ing to his light, ever remembering that constant 
searching after truth will in time result in a clarifi- 
cation of the muddiest pool. 

A note of warning is essential here, and this takes 
the form of stating that a real searcher after truth 
never despises the lessons of the past. In industry 
to-day, we build on foundations laid by our ancestors, 
and woe betide the man who, neglecting those foun- 
dations, attempts to build or create from his own 
puny knowledge. Many mistakes of the so-called 
modern spirit are to be traced to a feeling of self- 
sufficiency and casting adrift from all recognised 
bearings. Many of you have, no doubt, met indivi- 
duals of this type, who, on the strength of a few 
months’ experience in a technical school, Know all 
that science has to offer and, as the result of a little 
ill-digested technical reading, become experts capable 
of explaining anything under the sun, bearing out 
the truth of the old saying that “A little knowledge 
is a dangerous thing.” Avoid the individual whose 
knowledge is complete, and turn for information to 
the man who does not claim to know all. 

The true modern spirit eagerly avails itself of all 
the help that can be gained from the records of the 
past. Building on past experience as a foundation 
it adds, slowly, brick by brick, of proved and. tested 
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fact. Such a spirit recognises the limitations of exist- 
ing knowledge and patiently tries to extend these 
limitations. It recognises that knowledge is never 
complete, and that each step gained emphasises the 
extent of the unknown. Gentlemen, it is our duty as 
leaders in one section of the industrial world to en- 
deavour each in his own sphere and to the best of his 
ability to push hack the barriers of the unknown. Let 
us remember that one solid fact gained is worth mil- 
lions of dreamy conjectures, and that even if our pro- 
yress apparently only consists in passing from one mis- 
take to another, if the lessons of these mistakes are 
recognised and learnt, they will not have heen with- 
out profit. The man who is genuinely in earnest 
learns more from his failures than his successes. The 
only disgrace connected with a mistake lies in non- 
recognition of the lesson it teaches. 

This Association covers one of the least trodden 
fields of metallurgical activity, and while much has 
been written, very little actual work has been accom- 
plished. As an Association of active workers, we ex- 
pect every member to contribute his quota of solid 
work, and to give others the benefit of his observa- 
tions when pioneering work has to be done. It is the 
duty of each member of this Association to apply him- 
self to the development of foundry thought and real 
foundry progress. The days of the spectator have 
gone and, gentlemen, it rests with you to show that 
the “ inside’ man has more than a passing interest 
in the game. It is one that is worth playing, and 
further, is worth every possible endeavour, but it must 
be played squarely, with the sole object of promoting 
the advance of the art of founding metals which em- 
braces metallurgical aspects in regard to brass, bronze, 
iron, steel and steel alloys, and includes great possi- 
hilities connected with moulding methods and 
materials. In another direction lie opportunities in 
the way of costing, estimating and management. The 
arts of management, accurate costing and intelligent 
selling, demand the application of much serious. work, 
while the metallurgical possibilities‘of production and 
after-treatment are practically boundless. 


Mr. H. Wixrerron (Birmingham) proposed a hearty 
vote of thanks to the Officers and Council for their 
work during the year. Many of them regretted 


the retirement of Mr. Kenyon from the Vice-Presi- ° 


dency. They had hoped very sincerely at some future 
time to have seen him occupying a still higher position. 
He could assure all the officers that the members re- 
garded their work with the greatest confidence. 

The vote was seconded by Mr. Martuer (of Kent), 
and carried with acclamation. 

The Presipent’s acknowledgment on behalf of his 
fellow officers concluded the forma] business, and the 
meeting then proceeded to the reading of Papers. 


Discussions on Papers. 


Special Foundry Pig-Irons. 

The first Paper read was by Mr. H. Pilkington, 
M.I.C.E., M.1I.M.E. (Past President), on the subject 
of “Special Foundry Pig-irons.’’ 

Mr. F. J. Coox (Birmingham) said that the author 
had spoken of the erroneous idea existing as to low 


sulphur. Personally, he had been ridiculed many 
times for advocating sulphur for work to stand 
high temperatures and requiring good wearing 
qualities. He was sure that Mr. Pilkington was quite 
right in saying that a great many castings were 
condemned through sulphur, when sulphur had 
nothing to do with the defects. But it must be 
remembered that an iron containing high sulphur re- 
quired to be melted and cast very hot. If that was 
done, he had no hesitation in saying that many of 


the troubles considered to arise through 
would very largely disappear. Sulphur defect was 
altogether counterbalanced by the good effects 
realised in the better physical properties of the metal. 
It was remarked that silicon introduced in 
the proportion of not over 1) per cent. was 
quite consistent with tensile strengths from 
16 to 18 tons. That remark was quite within range, 

and if the silicon were not carried beyond 1.25 per 
cent. it would give good results and high strengths 

One most important point not referred to related to 
carbon. He considered that the carbon content was 
the chief point-in regard to the character of the iron, 

more particularly the total quantity present. The 
matter was either not referred to or sufficient 
weight was not given to it. His own contention 
was that the nearer they got to 3 per cent. in the 
total carbon the better would be the result, and it 
was no matter that they got their silicon, phosphorus 
and manganese in the right proportions, unless they 
also got the total carbon correct. With the silicon 
and the total carbon correct, say, not more than 3.25 
per cent. total carbon, and not more than 1.25 per 
cent. of silicon, no bad effects would arise from the 
phosphorus, so long as it was kept within 1 per cent. 
Tf just below the 1 per cent., the benefit derived from 
fluidity and homogeneity would counterbalance any 
weakening effect due to the phosphorus in the metal. 
Mr. Pilkington had compared hot- and cold-blast irons, 
with the object of showing that the results of one 
were equal to the other. Unfortunately, he was 
unable to entirely agree with that statement. They 
might easily prove by chemical analysis that cold- 
blast iron and hot-blast iron were the same, but his 
own contention was that the physical properties of 
the two metals were very different. The question 
was avery debatable one, and his own opinion was 
that the carbon was more stable in cold-blast iron 
than in hot-blast. Probably they would remember 
the Paper which Mr. Hailstone, in conjunction with 
himself (Mr. Cook), gave at Birmingham, in which 
they showed that it was possible to have different 
irons of similar analyses and yet with physical pro- 
perties entirely different. The condition of the 
carbon had a very considerable bearing on the differ- 
ence between the two metals. He also quite agreed 
with Mr. Pilkington when he showed the absurdity of 
aiming at very low phosphorus iron by putting in 
hematite to bring it down. He quite agreed that 
hematite irons were not strong irons for foundry pur- 
poses. 

Mr. J. Horne (Erith) said the Paper took him 
hack to the time when he was directly connected with 
blast-furnace work. On many points Mr. Pilkington 
had made in his Paper as regards cold-blast and hot- 
blast, he did not think he could agree with him to 
any great extent, but with regard to the quality of 
cold-blast iron there was no doubt that that had de- 
teriorated very considerably during the last few years. 
That, he was well aware, had been due to the fact 
that a good deal of the cold-blast iron formerly pro- 
duced was not now being made. Tn the past it was 
produced from rich all-mine ore, but now they had 
manufacturers using lean all-mine, which to a great 
extent was now only worked in the old mining district, 
and probably Spanish ore. The ore now used was in- 
ferior to what they used to get. The result had been 
that the founder in buying what was nowadays called 
cold-blast iron did not get what he expected. During 
the last four years he had seen a considerable amount 
of melting done with what was called cold-blast iron. 
Mr. Pilkington did not agree with the founder who 
went in for mixtures in the*eupola and re-melting 
that mixture for special work. During the last few 
years he (Mr. Horne) had seen a very considerable 
amount of work done in that direction. The results tn 
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the castings had been everything they could wish for. 

They had not had any deleterious effects from occluded 
gases nor any great excess in wasters, so far as they 
could notice. In a foundry where there was a con- 
siderable amount of work done, and where they 
melted from 20 to 50 tons per day in the cupola, re- 
fining of iron in the cupola could be done with very 
great advantage. It did not necessitate the re- 
ducing of the cost in the foundry at the expense of 
quality of castings. By means of refining in the 
cupola they could utilise cheap hot-blast irons, which 
probably cost the foundryman anywhere from £1 to 
£4 less per ton, and to that extent the cost of special 
castings could be reduced, while tensile results would 
be quite satisfactory. If they could realise a tensile 
strength of 14 tons, that was quite good enough, con- 
sidering the section that the designer always gave in 
cast-iron. They could cheapen considerably without 
reducing the strength of their results. With regard 
to the analysis of their refined iron, they had no diffi- 
culty whatever. It was possible to make up the mix- 
ture and run it down in the cupola and get the 
analysis just as they wanted it. But that meant that 
they must have a chemist in the foundry. Foundries 
as arule did not buy 100 tons at a time of very 
special iron: probably the usual amount purchased 
was 5 or 10 tons, and they could not depend on the 
manufacturer giving them absolutely the same close- 
ness of grain and the same analysis in every consign- 
ment, whereas, if they ran down their iron they would 
have iron of the same properties and of the same 
analysis every time. (Applause.) 

Mr. E. Apamson (Sheffield) remarked that one of 
the first points touched upon was the question of re- 
fined iron. He believed that no one in the room had 
made so much refined iron as he (Mr. Adamson) had; 
therefore, he could speak with some certainty about 
refined iron, whether made in the Siemens furnace or 
by other means. The Siemens furnace, the air fur- 
nace, mixed the iron well, but as far as other means 
of making refined iron were concerned, he quite agreed 
that in refined irons there was not that homogeneity 
that the iron founders expected, more particularly if 
the foundry required a low silicon in iron in which, 
undoubtedly, steel was largely used. He did not ap- 
prove of the use of steel in the iron foundry, simply 
from the point of view of want of homogeneity. Mr. 
Pilkington had hit the nail on the head when he spoke 
about carbon and its condition, and he was pleased 
also to find Mr. Cook expressing himself as he had 
on total carbon. He was quite at one with Mr. 
Pilkington on the question of tensile strength versus 
transverse strength. Mr. Pilkington had spoken also 
of low sulphur. One of the strongest irons that was 
ever made in the world was Finspong iron, which 
contained sulphur up to 0.14 and 0.15 per cent. 
It was possible to have 0.25 per cent. of 
sulphur and yet have a sound casting. He under- 
stood Mr. Pilkington to mean that a little phosphorus 
was helpful, and that a little manganese was helpful, 
but soundness in a casting was not primarily de- 
pendent upon either phosphorus or manganese. There 
was another remark to the effect that hard iron did 
not always give the highest tensile strength. He quite 
agreed with that. He had had test bars with over 
3 per cent. of silicon giving 32 cwt. transverse strain 
and 0.8 deflection. with carbon at about 3 per cent. 
With regard to the proportion of phosphorus at 0.75 
per cent, which had been referred to, according to a 
test published by himself, iron with phosphorus in 
the proportion of 1.2 persistently gave high results 
both in tensile and transverse tests. A proportion 
of 0.8 per cent. of phosphorus was not injurious to 
high tests, and they were safe if they did not get 
jnto the region of 1.5 of phosphorus, 
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.expect them to mix. 


Mr. P. Cappick said that with regard to the sug- 
gestion that they should do away with the transverse 
tests bars, he was rather surprised at that. They were 
all aware that there were a large number of foundries 
which had no call for the tensile test, because they 
required irons that had to stand high pressure. To 
his mind the transverse test. was considerably better 
in that case, and he would be sorry to do away with 
the transverse test, although he would prefer the 
inch-square bar to the 2 in. by 1 in. bar. With re- 
gard to the question of sulphur, he thought the sul- 
phur bogey was gradually dying away. His own view 
was that if they were vastly having trouble with 
sulphur, the cause was more likely to be in the coke 
than in the iron. 

Mr. Pinxineron, replying, said that Mr. Cook 
was quite right in alluding to the primary importance 
of the carbon content for such irons, as also was Mr. 
Adamson. It would be well known that in 
strong irons like those he had described the carbon 
never came up to anything like the percentage it did 
in soft irons. Therefore, naturally-made pig-irons 
contained more total carbon than any iron refined in 
any way whatever. Many of the remarks made by 
Mr. Mayer, Mr. Horne and others with regard to the 
practice of making the molten iron in cupolas and 
running it out into pigs for re-melting, related to 
practices with which he was familiar. Of course, re- 
melted iron must be more homogeneous than an iron 
melted from the first mixture; but he did not regard 
the cupola as anything of a mixer. Turning 
back to the real point of artificially-made pig-iron, it 
must be admitted that if in an air furnace or Siemens 
furnace the metal was really well melted and run 
properly it ought to be a proper mixture, but he had 
known a Siemens furnace where metal had not been 
properly melted and run down., In the Sheffield 
tool-steel trade they got a very high-class steel; 
they took their metal from one stock and one kind of 
iron; cemented it and melted it down as one iron, 
the reason being that there was no admixture in that 
metal. It was one thing melted down and used up 
again. He had at times seen many extreme 
analyses of pig-irons melted down in the cupola. He 
could not conceive how those who used them could 
If they used hematite, 
they could not get the requisite metalloids or 
the manganese of the metals to the point at which 
they should be used, and he believed Mr. Cook agreed 
with that. He agreed with the remarks by Mr. Cook 
about phosphorus, though they were not universally 
believed in. With regard to some remarks made by 
Mr. Horne, there was a good deal of confusion existing ; 
necessarily, the oxygen got into the re-melt because of 
the nature of thescrap used. That was one of the most 
important things in connection with the purchase of 
re-melted iron which users should be warned against. 
Mr. Horne had made a remark that they could not 
buy cold-blast iron as it was once bought, and he be- 
lieved that they never would again. Partly, that 
accounted for the Paper that he had given, and for 
the demand which he felt certain existed on all hands. 
They had not the same ores, and they had not also 
the same practice that they used to have. He be- 
lieved all the old managers who once made cold-blast 
iron were now dead, and he regarded himself as only 
a kind of coupling link between the old and the 
modern generation. He had laid some _ stress 
on the superiority of the tensile over the transverse 
test bars. But he was quite aware that the trans- 
verse test bar was a great friend of the ironfounder, 
and as long as the experts of Great George Street 
were fond of it, other people would also be fond of 
it; but they must not forget that it would let them 
down. The transverse test bar was not reliable, but 
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the tensile test bar would never let them down if it 
was honestly used. 

The Onarrman remarked that they all desired to 
tender to Mr. Pilkington their heartiest thanks for his 
very able Paper. 


Carbon Control in Cast Iron. --' 


The next Paper on the programme was the one 
by Professor Campion on “ Steel Castings,’’ but as he 
was unable to attend until the following day, it was 
decided to take the Paper by Mr. k. Buchanan, 
F.R.S.A., on “* Carbon Control in Cast Iron.” This 
Paper was accordingly read. 

Mr. Bucuanan remarked that he had suggested 
the preparation of a glossary of technical terms as 
a valuable means of reference to practical men who 
had not had a course of technical training. 

Mr. J. Horne (Erith), opening the discussion, said 
that on page 4 Mr. Buchanan had brought out an 
idea with regard to the saturation point of carbon. 
Mr. Buchanan said: ‘‘Kither the iron becomes 
saturated at 4.3 per cent. carbon, or too much silicon 
has been reduced by the excessive temperature, with 
the result that the silicon, if present to the amount 
of 4 per cent. to 5 per cent., lowers the power of 
the iron to absorh carbon even at these high tem- 
peratures.’”” On that he would remark that he did 
not think it was at all a decided point up to the 
present as to what really was the saturation point 
of iron for carbon, and they might hear something 
further on that subject. It was possible that iron 
might contain carbon to a much greater extent. On 
page 5 there was a remark as to the taking up of 
the carbon. Mr. Buchanan said: ‘‘If the melted 
and melting iron is in contact with excessive free 
carbon it is only to be expected that it will take 
up more carbon seeing it has a capacity for more, 
being not yet fully saturated.’’ With regard to 
that, the question arose in his mind as to whether 
the iron took up carbon from simple contact with the 
carbon in the coke. His own idea had always been 
that the carbon was taken up by the-iron from a 
certain gaseous condition, probably from carbon in 
the form.of carbon-monoxide, and he did not think 
it right to say that iron took up carbon from con- 
tact with the carbon of the coke. Further, it did 
not follow necessarily that if they had more coke 
than the cupola could burn, that the excess carbon 
would be dissolved by the iron. Another question 
related to the appearance of kish in castings. In 
all his experience, extending over sixteen years, he 
had never yet seen kish on a foundry casting. He 
had seen kish many a time on the surface of a direct 
casting from the blast furnace, but never from the 
cupola, and he did not suppose that the foundries 
he had been in were more scientific or more perfect 
as regards cupola practice than in those cases where 
the kish had been so visible. Personally, he could 
not see how iron melted in a cold-blast cupola could 
have carbon present in such a condition that they 
would have it separating out as kisk on the exterior 
of the casting. Regarding the use. of steel, 
Mr. Buchanan had stated that there was a 
great future for the use of steel in the foundry. 
That -appeared to suggest that founders had pro- 
bably got to the point Mr. Pilkington mentioned of 
the cheapening of mixtures to produce cheaper iron. 
In his own case he had had experience in the use 
of steel for some years, with very satisfactory and 
very accurate results. It had cheapened the mixture 
of the foundry. They had had no tréuble from the 
point of view of the non-melting of steel, and no 
trouble from spots in the castings. They had pro- 
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duced castings which were not hard, and which were 
easier to machine than when they were working 
with close-grained iron, and in that way they lad 
been able to cheapen the product very considerably. 
He did not know that his scientific theory was cor- 
rect, but what he thought took place in the eupola 
was that the steel absorbed carbon at or near the 
melting zone,thus lowering the melting temperature of 
the steel. He could give some experiences on that. The 
steel on many occasions had been melted and appeared 
at the tappjng hole before the pig-iron was melted 
so that probably his theory was correct. The ques- 
tion arose, how did unmelted steel get into the iron, 
and how did the steel spots occur in the castings’ 
There was one reason which had been suggested. ‘lhe 
melters in dealing with the cupola were in the habit 
of putting a bed of coke in first and having the steel 
scrap on the top of the bed of coke and the pig- 
iron on the top of that. In his view that was the 
main reason for unmelted steel and steel spots in the 
castings. ‘The better practice was to have the pig- 
iron on a bed of coke, and on the top of that to 
put in the scrap, finishing up with the steel in the 
form of scrap plate and punchings. They used a little 
more coke, but not much. He would not recommend 


‘any foundryman to work with steel who did not 


know the composition of his pig-iron, for without 
that knowledge steel would always give trouble. If 
they knew the composition of the pig-iron from day 
to day they could make use of steel to much greater 
advantage. The iron produced for foundry purposes 
from pig-iron and scrap had stood a strain of 12 
tons in the tensile tests, and by using 10 per cent. 
of steel they could bring up that tensile strain to 
14, 15, or 16 tons. A further point he would like 
to mention related to the carbon content. He did 
not think that the carbon content was altered by the 
addition of steel, and he certainly did not think that 
they reduced the percentage of carbon in the mix- 
ture. In dealing with the effect which the steel had 
on the mixture, there again he was unable to give 
facts; but, taking the result of examination of 
microscopic sections, he thought the éffect was to 
raise the temperature of the freezing point. The iron 
would freeze more quickly, and the graphite flakes 
would consequently be much smaller and the strength 
increased considerably. 

Mr. F. J. Coox (Birmingham) said it seemed that 
Mr. Buchanan was rather against the application of 
the cupola for refining, and he had also said that a 
very great effect took place, but he had only dealt 
with one effect, and that was its bad effect. 
But there was very much to be said for the 
other side. They could get a good effect if 
they knew what they were doing. One of the 
things which struck him most with regard to foundry 
work, was the lack of intelligence in ‘respect to 
blast pressure in cupola working, and it was quite 
an exception to find a man in the foundry who knew 
what he was doing in his cupola. In particular, he 
did not know whether he was softening or hardening 
his iron., All he knew was that he sometimes got 
a bad result, and did not know why. On this it 
was for each one to practice, and follow up 
his experiments by careful testing; then they 
would know how the cupola was working. 
He had a Bristol recorder connected with every 
cupola, recording the blast utilised throughout the 
full extent of the ‘blow, which he examined at 9 
o’clock every morning, and he found that very valu- 
able in making cylinder iron and similar material, 
so that he could rely upon his results with regard to 
hardness and tensile strength, but such reliance couid 
only be obtained by sears of practice. 
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Mr. W. H. Suersurn (Warrington) asked Mr. 
Buchanan whether he considered his was an exactly 
true analogy of what took place with regard to 
carbon in iron, and if so, whether, when carbon came 
in contact with iron it would dissolve as much as 
pvssible and keep it in perfect solution, because that 
would be the effect of tea upon sugar. Mr. Horne 
said he was not quite sure himself how carbon was 
taken into the iron, whether as solid carbon, or 
whether it was taken in the gaseous state from the 
coke. 
~ Mr. Bucwanan, replying to the discussion, said 
that while he appreciated Mr, Horne’s criticism he 
would like also to express his sense of the very valu- 
able character of his remarks on the mixture of 
steel with iron. With regard to Mr. Sherburn’s point 
as regards the saturation of iron by carbon, he 
believed that 4.3 per cent. was about the saturation 
point in normally grey irén. Of course, with ferro- 
manganese of 80 per cent. manganese you could @ave 
6 per cent. of total carbon and perhaps over that, 
but the 4.3 per cent. was a normal grey iron pro- 
duced under normal furnace conditions. Mr. Horne 
had said that he had never seen kish in a foundry 
casting. That was one of his (Mr. Buchanan’s) 
earliest recollections in his apprenticeship. He saw 
kish in a casting, and when the machinist went to 
drill it, while the casting was brilliant with bright 
specks, he could not get the drill in it. He had seen 
kish on several occasions, and sometimes he saw 
carbon flying off while the man was carrying the 
metal through the foundry. That meant that it had 
taken up so much carbon in the cupola, while being 
melted, that as soon as it dropped a little in tem- 
perature the mechanical motion of the ladle assisted 
the carbon to come out in the form of kish. When 
iron dropped down to about a thousand degrees of tem- 
perature in the mould it could not carry the high 
amount of carbon any longer, and it came out as 
graphite. He had already replied partly to 
Mr. Sherburn regards the saturation of 
carbon in the iron. With regard to the analogy of 
sugar, he was not at all surprised that Mr. Sher- 
burn should eall it in question. Personally, he did 
not know sufficient of the subject to maintain the 
illustration through thick and thin, but so far as 
he used it he considered the analogy correct. They 
would melt more sugar in hot tea than in cold, and 
they would dissolve, or melt, more carbon in hot 
iron than in cold, and so far the analogy was true, 
but it was simply used as an illustration. 

In conclusion, the CHarrMAN expressed the thanks 
of the meeting to Mr. Buchanan for his excellent 
Paper, 

Warping in Castings. 

Mr. R. R. MeGowan (Glasgow) read a Paper on 
Warping in Castings.” 

Mr. C. Hesere (Birmingham) said they all agreed 
that the reason camber was needed was due to the 
metal cooling more quickly on the edges. He did 
not agree that there was a different action between 
the two bars exhibited. The action that took place 
was through the cooling from the outside. It was 
only a matter of the time taken in cooling down, and 
that caused a difference in contraction. The differ- 
ence was not caused by the holding of the liquid 
metal. That more open section was due to the more 
liquid carbon that had separated out. Professor 
Turner had made some experiments with a half-inch 
section bar, and Mr. Keep, of America, with an inch 
bar; and they found not only contraction, but also 
expansion. There were three different arrestments 
which took place with the inch bar, and while the 
inch bar took 11 minutes to cool down to a certain 
temperature, Professor Turner ‘found that his bar 


‘they defined their terms somewhat better. 
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took only 44 minutes. There were the same arrest- 
ments, and they could imagine the warping that 
would go on when they got a variation in the rate 
of cooling as between half an inch and an inch or 
larger thickness. If the pattern-maker would give 
them more regular patterns, the foundrymen would 
do better. 

Mr. W. H. Ssersurn (Warrington) said that no 
doubt if the three-inch bar had been chilled at the 
same rate as the one-inch bar, the contraction, as 
Mr. Heggie suggested, would have been the same. He 
totally disagreed with the use now made of the two 
words “shrinkage” and “contraction,” as if they 
meant different things, and it was about time that 
When he 
turned to the dictionary and read the meaning of con- 
traction he was told it meant shrinkage, and if he 


‘turned up the word “ shrinkage,’ he found it meant 


contraction. (Laughter.) He noticed that the reader 
of the Paper said that the shrinkage took place while 
the metal was liquid and contraction while it was 
solid. But his contention was that the same action 
took place in both cases. No doubt both 
designer and pattern-maker could do much to 
overcome warping and strain, but they had construc- 
tional and commercial considerations to deal with, 
which prevented the adjustment of thickness, which 
would prevent warping. Some sections—especially 
channels—must be as light as possible, therefore cam- 
ber—an annoying makeshift—must necessarily be re- 
sorted to. 

Mr. R. Bucwanan (Birmingham) said that he 
thought that warping was largely a matter of expan- 
sion and not contraction. If they took the two edges 
of that channel they were cooling first, and Professor 
Turner had shown that the casting at a given point 
in its cooling was actually longer than the pattern. 
If those two edges were cooling at that point, the 
cooling down would result in the making of a curved 


_form, and that expansion of the edges would cause 


compression of the still plastic flat part. It was the 
expansion of those two edges which caused the trouble, 
and owing to the plasticity of the iron, the curves 
took place, and the flat part as it cooled down was 
unable to compress the rounded portion back again. 
When they had got the “H” section, they had got 
both rapidly-cooling edges acting in the same direc- 
tion on ‘the opposite sides, and that caused the 
trouble to be avoided, with the result that the casting 
was straight. 

Mr. MoGowan, replying to the discussion, said he 
agreed with Mr. Heggie with regard to the light 
and heavy bar referred to in the paper, that the heavy 
bar, if cooled more quickly than the light bar, could 
be made to contract to the same amount. It was 
possible with some castings to balance the rate of 
cooling by chilling some parts and thinning other 
parts, but this was not so with certain castings such 
as those of a channel section. In some cases these 
castings were less than one-eighth inch in thick- 
ness, and could neither be chilled nor thinned. as they 
were as thin as it was possible to cast them. There- 
fore they must meet the conditions as they found 
them and camber their patterns. He thanked Mr. 
Buchanan for his opinion regarding the cause of 
warping, although he was not inclined to say 
whether he was right or wrong. The theory put for- 
ward was that which had occurred to him, and he 
would leave the decision to the opinion of the mem- 
bers. 


Wednesday’s Proceedings. 

On resuming their proceedings on Wednesday, the 
Convention considered first the Paper read by Cecil 
H. Desch, D.Sc., Ph.D., on ‘The Crystallisation of 
Cast Metals’ 
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The CuarrMan said that Dr. Desch had given them 


an excellent introduction to general metallography, 
and the next Paper, by Mr. J. S. G. Primrose, 
A.G.T.C.,  A.I.M.M., (Metallurgical Department 
Glasgow Technical College), on the subject of 
“ Metallography as an Aid to the Ironfounder,”’ might 
very properly be taken at the same time, and dis- 
cussed conjointly with Dr. Desch’s Paper. 


Crystallisation of Metals and Metailography as an 
Aid to the Ironfounder. 


Proressor Campion (Glasgow) said that both 
Papers were very admirable, and one had a bearing 
on the other to a considerable extent. Dr. Desch 
had dealt in an excellent manner with some funda- 
mental principles, but at the end of his Paper he 
appeared to be somewhat too modest, when he said 
that he did not hope that those remarks would be 
of much use for foundry trades. That was a sentence 
which he was disposed to criticise most severely, 
because he thought that it did apply to a very large 
extent indeed. In fact, the whole strength and re- 
liability of castings depended upon their having a 
suitable form of crystallisation, and if they were not 
in that proper form, they must try to get a re- 
arrangement of the crystallisation so as to give a 
reliable metal, and that required to be done with 
heat treatment in the case of iron and steel alloys. 
As regards microscopic examination, he would like to 
emphasise very much what a large amount of useful 
work could be done with very simple apparatus. With 
a hand lens, a few simple pieces of paper, and a 
microscope of moderate price, very good work could 
be done, and research work carried out which might 
be much more useful in a commercial sense than work 
carried out in a laboratory. A few fundamental 
principles needed to be mastered, and in the case 
of some workmen, possibly these were beyond their 
reach through want of training or apparatus. But 
when points were once determined they could be put 
in such a simple way, that the worker could apply 
them, and find them of very great use in everyday 
work. 

Mr. R. Buouanan (Birmingham) said he would like 
to ask Dr. Desch whether he could throw any light 
on a question of crystallisation. They sometimes 
noticed in a chilled roll and similar castings a clear 
line of demarcation between the white portion of 
the roll and the grey centre, and similar rolls cast 
from other irons would show an interlocking of the 
white crystals with those of the mottled or grey 
crystals, and that gave them a very distinctive ap- 
pearance. Practical people who used rolls preferred 
those in which the white crystals were interlocked 
with the grey, because there was less liability of 
portions of the metal coming off. Was it possible to 
throw any light on the conditions which produced 
those various appearances? In Mr. Primrose’s 
Paper it had been shown that a marked change took 
place in the appearance of the iron from the additior 
of a small percentage of aluminium. He was not at 
all clear as to the particular function which 
aluminium played in cast iron unless in ene direction. 
He knew that when it was added to the extent of 
2 per cent. into grid castings intended for electrical 
resistance, that resistance was distinctly increased, 
but in regard to the effect of aluminium generally, 
that subject did not appear to have been very 
thoroughly thrashed out. His impression was that 
the original investigations showed that the effect was 
somewhat in the same direction as silicon. He had 
not been following that question very closely «nd he 
would like to have some information on that point. 


Another question referred to was the blow-hole ques- 
tion, and the bearing upon them of the globules of 
phosphide. It would be within the recollection of 
many of the members that Mr. Munnock had dealt 
with that question, and had proved pretty conclusively 
that it was’ phosphides which filled in some of those 
blowholes. On a recent occasion he had an oppor- 
tunity of examining one of those globules in which 
one could trace where the turning-tool had passed over 
this surface, shewing that the Sabie was not exces- 
sively hard. When the globule was analysed the 
sulphur was really lower in that part than in the 
general body of the casting where the grey metal 
was. Personally, he was pretty certain that the 
blow-hole and the globule were the result of two 
quite different things. The blow-hole was formed and 
the globule was extruded into the cavity. 

Mr. W. Mayer (Dumbarton) said Dr. Desch had 
alluded to steel ingots in his references to crystal- 
lization, and he would like to have an explanation of 
what would be the result, supposing that an ingot of 
steel could be prevented from expanding in the way it 
did just before the final settling stage—if the ingot 
mould could be held on tight instead of expanding as 
in the common practice. The mould expanded and 
the ingot contracted, and so there was a clear space 
between the shell of the ingot and the ingot mould. 
It was still quite fluid inside, and as time : 
and it got more into the settling stage, then there 
was an expansion collapse. That development was 
seen to a greater extent in the steel ingot than in any 
ordinary iron casting. There were thin feather marks 
and tiny fractures to be seen if examined with 
a highly magnifying glass. Sometimes they could 
find that the steel had oozed out and gone into thin 
flakes, in the space between the ingot mould and 
ingot. He was disposed to differ from Mr. Buchanan 
in regard to the general question of blow-holes. He 
thought the fault was not so much in the metal but 
very largely owing to the shot corns in the moulding 
sands rather than to the metal. There was a great deal 
in the way moulds were cast, and sometimes there 
was all the difference between laying the metal on 
when casting a mould to throwing it on. If they 
threw it on they would make shot corns and splashes. 
Personally he had made the runners go into the mould 
and splash, with the result that they produced shot 
corns. In making moulds, he believed that the sand 
was not always properly prepared, and sometimes nuts 
or small bits of sand like shot were distributed 
through the bulk of the ordinary fine sand surround- 
ing it. That sand might possibly be slightly damper 
than ‘the other, and having more dampness or mois- 
ture the sand lying close to the bottom of the 
mould caused rarifaction of the air and. moisture in 
it, and made the steam issue on the bottom side. That, 
he thought, accounted for a good number of the blow- 
holes. Porous sands down near the bottom of 
the casting were very apt to be moister than the sand 
elsewhere. 

Me. J. Horne (Erith) said he had listened with ex- 
treme interest to the last speaker, and leaving scienco 
and metallography out of the question; he thought 
ihe had hit the nail on the head. That question of 
shot in the castings was due entirely to the condition 
of the mould and to the temperature of the metal in 
its relation to the mould in which the casting was 
poured. Mr. Primrose, in his Paper, talking about 
shot, had considered the question of phosphide eutec- 
tic. It was a_ well-known scientific fact that the 
phosphide in the cast-iron was the last to solidify, 
and he thought the President would back him up in 
that. In fact, in his book, he had given them in- 
formation that he had on occasions found phosphorus 
up to something like 10 per cent. in castings where 
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shrinkage had taken place. Mr. Primrose, in his 
Paper, appeared to have come to the conclusion that 
the shot was entirely due to phospmide of iron, but 
the shot existed in the ladle, and the question arose 
as to how it was formed there. Did it come down from 
the cupola? Personally, he did not think so. If it 
was in the ladle, the only way it could come there 
was in the running from the cupola into the bottom 
of the ladle and forming shot by sp!ashing—a case of 
chilling. But how did the phosphide come into the 
skin of that shot? It was shown in the photom:crograph 
that while the centre of the shot was good iron, the 
outside of it showed phosphide eutectic. The ques- 
tion was still unanswered as to its origin. If it was 
in the ladle as shot, then it was poured into the cast- 
ing, and in the skin of the cavity there was again 
said to be the phosphide eutectic. It was said that 
the cause was a chilling action, but personally he did 
not think that that was the true explanation. From 
the practical side it was clear that the pouring of 
iron at too low a temperature into the mould formed 
shot by splashing on the bottom; this got into the 
iron and chilled it at that point. He quite agreed 
with all the speakers with regard to sulphur, but he 
did not think that where they wanted a special iron 
for cylinder work or any special hydraulic work one 
need worry about sulphur up to quite 0.15 per cent. 
His experience was that he had had up to 0.14 or 
0.15 very frequently.’ It did not harden the metal, 
and up to that extent there was no trouble with 
blow-holes in the casting. 

Mr. H. Jewson (Dereham) said that he had been 
exceedingly interested in the last two Papers, and 
particularly in the remarks of the last two speakers. 
The question of hard shot in the castings was, of 
course, of very great interest to foundrymen. But 
it seemed to him that the two last speakers had dealt 
with different classes of shot. Possibly Mr. Buchanan 
might be right so far as phosphide shot was concerned, 
but the shot that caused the most trouble was the 
hard shot found in the heart of the casting. When 
the casting got into the machine they found a hard 
spot deep down in the castiag, which destroyed all 
the drills, and that was quite distinct from the shot 
found on the surface, which might very well be 
caused by splashes. The difficulty he had experienced 
arose when he was using almost a pure No. 1 Scotch 
iron, but when he materially increased his proportion 
of serap the trouble with the hard spots in the centre 
of the casting disappeared, and he had not had any 
trouble with that for years. 

Dr. Descn, replying to the discussion, said there 
were only two or three points to which he wished 
to refer. Mr. Buchanan had asked a question as to 
the boundary between the grey and white iron in 
chilled rolls. He himself had noticed that very re- 
markable sharpness occasionally observed at the 
boundary. The transformation of white into grey 
iron took place in just the same way as the process 
of crystallisation from a liquid. The separation of 
graphite began at a number of nuclei in the white 
iron, causing its conversion into grey iron, that is, 
from a less stable into a more stable condition. Just 
as crystals grew outwards from a centre, so the 
transformation of grey into white iron. proceeded 
outwards. The principles governing the appearance 
and distribution of the nuclei were very obscure. 
Occasionally the nuclei had a habit of appearing 
symmetrically, giving a regular boundary, but as to 
what determined such an arrangement he was afraid 
he was not in a position to say. As regarded Mr. 
Buchanan’s other remarks, he was very glad to hear 
his.explanation of the formation of those shots which 
appeared in blow-holes. He thought his explana- 
tion of the eutectic being squeezed out as from a 
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sponge fully met the case. But whether that ex- 
plained the formation of shots in all cases was quite 
another question. It was possible that many of the 
hard shots directly embedded in the metal might 
have a different origin. At all events, that ex- 
planation applied to those which appeared in blow- 
holes. As regarded the piping in ingots, the forma- 
tion of the pipes was due to purely mechanical 
causes. They were due to contraction and their 
cure would seem to be a mechanical matter. There 
were chemical methods of diminishing piping which 
were more or less successful, but it seemed to him 
that whilst the addition of certain materials was 
useful the only real cure for piping in steel ingots 
was a method of fluid compression and no other 
methods would get over it completely. 

Mr. J. S. G. Primrose, also replying, said that the 
questions put by Mr. Buchanan related first of all to 
the use of aluminium. The employment of that 
metal had been very fully investigated in regard to 
steel, and Mr. Talbot had advocated it as a preven- 
tion of the piping in ingots, for which it had been 
found successful. Its effect on cast-iron was similar 
to that of silicon, but it was not fully known what 
effect traces of aluminium had. It seemed, however, 
in small quantities to hasten the rate of cooling and 
cause the formation of smaller aggregates of the 
crystals. When they had as much as 2 per cent. 
added, some of the aluminium would remain as an 
alloy, but when used in such a small quantity as that 
mentioned in the Paper, none of it remained, and 
therefore its only effect was the physical one of 
diminishing ‘the size of the graphite flakes and 
strengthening the metal. Mr. Mayer had pointed 
out the effect of inequalities in the moulding-sand 
forming blow-holes, but this was only the case when 
drying was not complete. In Mr.. Munnoch’s Paper 
the question of blow-holes was fully dealt with, and 
his (Mr. Primrose’s) reason for toking up the ques- 
tion was to combat the view put forward by Mr. West 
at the recent American Foundrymen’s Convention. 
Mr. West seemed to hold an opposite opinion to that 
of Mr. Munnoch, and he (Mr. Primrose) wanted to 
show, from the metallographic standpoint, that phos- 
~~ was chiefly the cause. With regard to Mr. 

orne’s remarks, he had to admit that what he 
advanced with regard to the formation of “ shot 
corns’? was purely a theory. As to where the phos- 
phide came from, the phosphorus was in ‘the iron, not 
as phosphorus, but as phosphide, so that each part of 
phosphorus represented 6.42 parts of phosphide. It 
was in the metal to start with, and as its melting- 
point was lower than that of the cast-iron, it would 
naturally melt first and come down very much more 
rapidly than the iron; and being different in density 
from the iron, it would tend to remain separate, how- 
ever vigorous the stirring which the iron received, 
and as it was not usual to give such stirring, it was 
likely to remain separate. They might take the 
analogy of thesoap bubble. They knew how very 
thin was the film of soap and water, and vet that was 
able to keep apart from contact with the outer air 
the air enclosed in the bubble, and so it remained for 
a considerable time until the’ bubble burst. Some- 
thing similar seemed to hold in regard to the iron 
phosphide. When it was not present in sufficient 
quantity to form a globule, yet in the liquid state 
it could enclose a portion of the metal as a bubble, 
and so retain it until the phosphide film or the actual 
surface was broken. That was purely a theory, which 
he was unable to substantiate, unless by one or two 
instances of globules which did not show the phos- 
phide eutectic in excess in the globule, yet were very 
well marked at the edges both of the globules them- 
selves and of the cavities in which they occurred. 
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Presentation to Mr. F. J. Cook. 

The Presmpent said that on the previous day an 
interesting little function was omitted, owing to thie 
pressure of other business. One of the chief advan- 
tages of the Association, and one which he himself 
highly appreciated, was the fact that it was bringing 
together a set of men who were becoming leadlers of 
British foundry thought. If for no other reason, the 
existence of that Association had been justified by 
the bringing before the foundries of the country men 
like Messrs. Buchanan and Cook. His own personal 
feeling had been that the greatest advantage of all 
had been the mgeting together and mingling for 
social and intellectual as well as for purely technical 
purposes. (Hear, hear). Mr. Cook, during his term of 
office as President of the Association, gave himself 
heart and soul to the work. The President continued, 
addressing Mr. Cook: ‘“ The members of the <Asso- 
ciation, Mr. Cook, have decided to make some small 
recognition of your work, your very valuable work, 
for this Association, and they trust that in —— 
this framed statement of our appreciation you will 
ever remember that through the joys of your office 
you to some extent forgot the arduousness of the 
work involved. It has been a custom to present Pre- 
sidents with a record of this kind, but in this case it 
is especially pleasant to me to make the presenta- 
tion.”? The addres§ reads as follows : — 

“To Mr. Frederick J. Cook. 

“We, the members of the British Foundrymen’s 
Association, desire to place upon record your distin- 
guished and valuable services as President during the 
years 1908-9 and 1909-10. During your Presidency 
the Association grew greatly in numbers and influ- 
ence, largely through your initiative and example, 
and to mark our appreciation of your eminent ser- 
vices, and our high regard and esteem, we have much 
pleasure in asking your acceptance of this address. 

Signed on behalf of the members of the Association, 

Percy Lonemurr, B.Met., President. 

- C. Jongs, Senior Vice-President. 
M. Grimson, Junior Vice-President, 
J. E. H. Attsutr, Honorary Secretary.” 

August, 1911. 

Mr. F. J. Cook acknowledged in very appreciative 
terms the presentation from the members. 


Notes on the Treatment of Steel Castings. 

Proressor A. Campion, F.1.C. (of the Glasgow and 
West of Scotland Technical College) read his Paper 
on “Notes on the Treatment of Steel Castings,” which, 
however, did not elicit discussion of any great 
importance. 

Prorgssor Campion, replying, said he believed the 
only point was one raised by Mr. Cook in regard to 
the difference between Continental and British cast- 
ings. It was possible that some of that difference 
might be due to the method of annealing, and some 
of it to the method of manufacture. He would not 
like to say which. According to his experience, he 
should say that the difference might be about equally 
attributed to each of the two causes. In the Con- 
tinental houses they paid more attention to those 
points than in this country. Instead of leaving heat- 
ing to the labourer, they generally had someone who 
watched him and systematised his method of work- 
ing, and possibly that explained the good quality of 
steel produced in Continental practice. In Krupp’s 
great works they made large castings by the crucible 
process, much larger than in this country, and to that 
practice might be due the excellent quality of the 
castings to a considerable extent. He was very 


to hear their recognition of some points that had been 
raised, and he hoped that would set some people 
The larger 


thinking, and so bear fruit later on. 


organisations were in the habit of controlling their 
works to a large extent. With regard to the absence 
of discussion, he was afraid it was quite true in other 
places besides Sheffield, there was a great disinclina- 
tion to discuss questions of steel. - 


Art as Expressed in Castings. 
The last Paper on the list was on the subject .of 


“Art Expressed in Castings,” by Mr. W. F. BaGnat 


(Sheffield). An excellent series of slides was exhi- 
bited, which were explained at some length by Mr. 
Bagnall. 

An interesting discussion of a non-technical nature 
followed. 


The Lord Provost’s Reception. 

On Wednesday evening the Lord Provost and 
magistrates of Glasgow entertained the. members of 
the Convention and a large number of the local foun- 
drymen, with their lady friends, in the City Cham- 
bers of the Council buildings, where a number 9f pro- 
minent local gentlemen and ladies were also invited 
to meet them. 


Visits to Works. 


G. & J. Weir, Limited. 

The visit paid on the Tuesday afternoon to the 
works of Messrs. G. & J. Weir, Limited, Holin 
Foundry, Cathcart, was one of exceeding interest. 
The works are devoted chiefly to the manufacture of 
the firm’s specialities in marine auxiliary machinery. 
‘“*Weir’s auxiliaries,’’ which appear in specifications 
for marine steam power in every part of the world, 
comprise direct-acting feed pumps, service pumps, in- 


‘ dependent air pumps, marine evaporating and distil- 


ling plants, feed-water heaters, etc. The firm are con- 
tractors to 22 Governments and to the leading mail 
and passenger steamship lines throughout the world. 
The visitors, therefore, had an exceptional opportunity 
of witnessing arrangements for the production of work 
of the highest grade. The works cover 13 acres, and 
are laid out on the most. modern lines, comprising 
pattern shops, iron foundry, brass foundry, smithy, 
copper shop, machine and erecting shops complete. 

The iron foundry is a steel structure 270 feet long 
by 210 feet broad, and has three Thwaites’ cupolas 
with blast furnished by Root’s blowers. The three 
main bays are served by five electric cranes, while 
the central floor is served by six hydraulic cranes for 
closing boxes, etc. The brass foundry has 17 crucibie 
furnaces and two reverberatory furnaces, and a large 
sand-blast plant for cleaning castings. Both foun- 
dries have extensive stove accommodation for drying 
complete moulds. These stoves are provided with 
large carriages. Moulding machines of both English 
and American make are used on the small duplicate 
work. Most of these machines are of the stripping- 
plate variety. 

The brass foundry is particularly interesting. The 
pump cylinders. air pump chambers, and other gun- 
metal parts of Weir pumps are cast here. As a great 
part of the work has to meet the requirements of 
British or foreign Admiralties, the castings are sub- 
jected to very severe tests before acceptance. Some 
of the air-pump parts are very intricate in character, 
and the excellent character of the work turned out 
reflects great credit on the employees. A striking 
feature of the foundries is their high roofs, affording 
excellent ventilation and an abundance of light. The 
general roominess of the bays and the wide gangways 
also attract attention. The two foundries give em- 
ployment to some 425 men. A laboratory and a test- 
ing department attached to the foundries check and 
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supervise their products. The metallurgical labora- 
tory, which is under the direction of Mr. H. 8. Prim- 
rose, is one of the finest in the kingdom. 

The main machine shop consists of ten bays 330 
feet long, and is equipped with plant of the very 
latest design by British, American and Continental 
manufacturers. The power is furnished partly by gas 
engines working on suction gas and partly by elec- 
tric current supplied by the Clyde Valley Electric 
Power Company. The departmental sections include 
stores, tool room, gauge department, etc. The erect- 
ing, water testing and steam testing shop consists of 
four bays 375 feet long, equipped with electric travel- 
ling cranes, and at the steam-testing platform with 
hydraulic jib cranes. The small pump department is a 
reproduction in little of the large shops, and has a 
special automatic department for the production of 
duplicate parts in quantity. 

Commercial and drawing offices complete the estab- 
lishment, which is in point of equipment, system and 
organisation one of the most advanced and interesting 
in the country. One of the great features of the 
establishment is the extent to which standardisation is 
carried and interchangeability secured by a system of 
regular inspection. 


The North British Locomotive Works. 


On the Wednesday afternoon, the members of the 
Convention journeyed to Springburn, where a visit 


was paid to the Hyde Park Works of the North British . 


Locomotive Company, Limited. The Company works 
consist of three fully-equipped and independent units, 
namely, the Hyde Park Works, formerly Neilson, Reid 
& Company, the Atlas Works, formerly Sharp, 
Stewart & Company, and the Queen’s Park Works, 
formerly Dubbs & Company. ‘The last-named is situ- 
ated in Polmadie, and the other two in Springburn. 
The administration buildings are in Flemington 
Street, Springburn, and comprise, in addition to the 
usual accommodation for the Directors, offices for the 
entire commer¢ial staff and for the technical and draw- 
ing departments. The combined output of the three 
works now exceeds 20,000 engines, and the capacity 
per annum is about 700 main-line engines of the 
highest grade of material and workmanship, in addi- 
tion to a number of smaller engines. The whole estab- 
lishment, resulting from an amalgamation of a number 
of the largest works in North Britain, forms a com- 
bination believed to be the largest of its kind. All 
the buildings and machinery are well-designed, and 
embody the latest ideas in regard to plant. The 
shops are exceptionally large and well-lighted. 

The time available was sufficient for a rapid inspec- 
tion of the Hyde Park Works only, the manager of 
which is Mr. Hugh Reid, and the works manager Mr. 
McGregor. On the north side are the joinery and 
pattern-making shops, pattern stores, and the brass 
and iron foundries, with cupolas, core-drying stoves, 
etc. These shops are detached from the main group, 
but conveniently situated with regard to it.. Along 
the centre of the works, from north to south, are 
ranged the template shop, cab shop, boiler-mounting 
shop, boiler shop, and the smithy and forge in one 
general group. The western side is occupied by the 
wheel and fitting shops, machine shop (recently re- 
constructed), finishing shop, and light turning and 
tool grinding shop. Between these two main groups 
are the power stations, including boiler house, elec- 
tric power house and pneumatic power house. At the 
east end are the heavy tool shop, paint shop, and 
material store. Near these are the tender and tank 
shops and the cylinder departments. Although these 
are situated at some distance from the engine-crect- 
ing shops, they are in direct communication with 
them by rail and overhead cranes. 
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The crane equipment of the works is complete 
and efficient. All the shops are well provided with 
overhead travelling or walking jib cranes, varying 
from 90 tons to five tons, and all electrically driven. 
The steam pressure throughout is 200 lbs. per square 
inch, except in the forge, where it is reduced to 65 
lbs. The electric current is continuous at 250 volts. 


. Hydraulic pressure is also largely requisitioned, prin- 


cipally for the great amount of press work required 
in connection with the framing of the engines, and 
the hydraulic pressure available is 1,500 lbs. to the 


square inch. 


Engines are turned out at these and the allied 
works practically for all the railways of the world. 
Among the railways for which a large amount of work 
is being done at present are the Indian State Rail- 
ways, the Australian Railways, the Kgyptian Rail- 
ways, and a number of American lines, as well as 
some of the new lines constructed, or in course of 
construction in the more recently-opened parts of 
Africa. Not only are all the shops spacious, but pro- 
vision in most cases has been made for extensions. 
The various arrangements in the way of dining-rooms, 
recreation-rooms, etc., attest the consideration of the 
Company for the comfort and social well-being of the 
workpeople, and the works, as far as a brief inspection 
enabled one to judge, are a model of constructive and 
administrative convenience and efficiency. 


Boat Excursion on the Clyde. 


Thursday was devoted entirely to a sail on the Firth 
of Clyde, through the Kyles of Bute and round the 
Isle of Arran. The steamer ‘“‘ The Duchess of Argyll,” 
which is one of the most modern and comfortable 
hoats plying on the river, was placed at the disposal 
of the party. A large number took advantage of this 
opportunity of seeing some of the most beautiful of 
Scotch scenery, and the city of Glasgow was reached 
by special train shortly before seven o'clock. 


The Glasgow and West of Scotland Technical 
College. 

Considerable interest was taken by the visitors in 
the Glasgow and West of Scotland Technical College, 
generally recognised as the most suitable meeting- 
place for the Convention. This is one of the finest 
institutions of the kind in the kingdom. It has the 
distinction of being the first college of the kind estab- 
lished, being founded as far back as the year 1796. 
The first section of the present building was opened 
in 1905, the same year in which the Foundrymen held 
their first Glasgow Convention. The last section was 
completed only last year. The entire institution cost 
over £400,000, and occupies the largest building in 
the kingdom devoted to technica] education. The 
equipment of the engineering laboratories includes a 
horizontal testing machine of 100 tons capacity, 
taking specimens up to 12 feet long in tension and 
beams 15 feet long. A vertical testing machine of 
12,000 lbs. capacity and many special forms of testing 
machines. In the metallurgical department, situated 
on the third floor, there is a furnace room and general 
laboratory for analytical work, a room for pyrometry 
and metallography, and among the most recent ex- 
tensions are apparatus for melting, casting and treat- 
ing metals and alloys, as well as for the testing of 
ores. The laboratories are very well equipped 
with apparatus for metallurgical analysis and ex- 
periments." There are gas and coke muffle furnaces, a 
Whiting cupola, capable of melting a ton per hour, a 
tilting crucible melting furnace of the M.R.V. type, 
moulding boxes, tools, ladles and the usual foun 
accessories. Many members of the Conference 
the opportunity of inspecting the technical depart- 
ment. 
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Carbon Control in Cast Iron. 


By Robert Buchanan, F.R.S.A. (Birmingham). 


Carbon will dissolve in grey iron in all pr ions 
up to — 4 per cent. carbon, and is then said to be 
“saturated,” that is, this iron will not dissolve any 
more carbon. This will remain dissolved if. the iron 
be cooled quickly. With the large percentages of 
carbon, some of it will re-appear as graphite if the 
cooling be prolonged. That is, it comes out of the 
dissolved, or invisible form, and becomes visible as 
graphite. If this iron be kept at a temperature of 
about 1000 degrees Centigrade (1.882 degrees F.) for 
a period of several hours, the amount of graphite 
extruded will be greater than if the iron were kept at 
the same temperature during a less period of time. 
This illustrates the importance of the “‘ time element.” 
The time element is important when considered in 
relation to light and heavy castings, and it is not 
less important as related to test bars. 

In the molten iron the carbon is wholly dissolved, 
or, as it is termed, the carbon is in “ solution.” There 
need be no more difficulty in understanding the dis- 
solving of carbon in molten iron than ‘there 
is a difficulty about understanding the-dissolving of 
sugar in a cup of hot tea.. Hot tea will dissolve more 
sugar than cold tea will. Hot iron will dissolve more 
carbon than dull iron will. Whether you have 
dissolved sugar in ‘tea, or carbon in iron, if each is 
allowed to cool, the tea will drop some of the sugar 
out of solution, and you will find it at the bottom of 
the cup; and the iron in cooling will allow some of the 
carbon to come out of solution and re-appear as 
graphite, All the sugar will not be deposited at 
the bottom of the cup; some will still remain dissolved 
in the tea. So with the iron (unless special means are 
employed), on cooling down some of the carbon will 
be deposited as graphite, and some of ‘the carbon will 
still remain dissolved in the iron. This carbon remains 
dissolved in the iron until, and after, the iron is solid 
This carbon is then said to be in “ solid solution”; that 
is, some of the carbon is still in a dissolved condition 
although the iron is solid. Reverting for a moment.to 
the illustration of adding sugar to tea, if a cup of 
tea in which some sugar has been dissolved were 
frozen, that part of the sugar which had not dropped 
to the bottom of the cup when the tea was cooled down 
would be in a state of “solid solution.” I trust I 
have made that point clear, so that we may understand 
each other later. It may also be remembered that 
Carpenter and Keeling have proved that, beginning 
with pure iron, there is a lowering of the melting 
point (and also of the setting or freezing point) with 
every addition of carbon. It follows that cast irons 
with low total carbon have a higher melting point 
than irons with normal carbon, say 3.5 per cent. to 
3.75 per cent. 


Conditions Affecting the Amount of Carbon 
Dissolved in Iron. 


In a blast furnace, carbon must always be largely 
in excess of the amount required for combustion. The 
excess required is partly utilised for the purpose of 
changing the oxide of iron into metallic iron, and also 
of impregnating this iron with carbon. Were it not 
so impregnated with the amount of carbon we are ac- 
\quainted: with, it would not be cast iron at all. It 


will be observed that I have not mentioned the reduc- 
tion of manganese, silicon, etc., from their oxides, as 


these at present do not come into the argument. 
—Some of the excess carbon, either as carbonaceous gas 
or solid carbon, effects the reduction of these oxides 
just as it does in the case of oxide of iron. Oxides are 
said to be “ reduced’? when they have been changed 
into a metallic form by being made to part with the 
oxygen with which they were combined. The change 
of the oxide of iron into the metallic form having 
taken place, the amount of carbon which the iron will 
take up is very largely conditioned by the temperature 
of the blast furnace. That is, the higher the tempera- 
ture of the furnace, and of the iron, the more carbon 
will be taken up. This may go on until one of two 
things takes place. Either the iron becomes saturated 
at 4.3 per cent. carbon, or too much silicon has been 
reduced by the excessive temperature, with the result 
that the silicon, if present to the amount of 4 to 5 
per cent., lowers the power of the iron to absorb carbon 
even at. these high temperatures. It may .be said, 
however,. that under normal conditions of the blast 
furnace the percentage of carbon in the iron is de- 
pendent on the temperature. In cold-blast furnace 
practice, seeing the working temperature is low in the 
furnace, it follows that the. power of the iron to dis- 
~solve carbon is also low. Hence it is that it is only 
in these irons, or hot-blast irons specially treated, do 
we usually find the carbon 3 per cent. and under. 

The percentage of carbon has an important effect 
on the strength of the iron. This is partly a mechani- 
cal effect, the lines of cleavage being less in number 
in an iron low in carbon. There is also. produced in 
cold-blast furnace practice a structure of iron which 
is partly independent of the carbon contents.. Some 
Swedish furnaces, as stated by Swinden, by increasing 
the amount of blast, lowered the qualitv of the iron, 
although the analysis was unchanged. The important 
investigation by Cook and Hailstone bearing on a 
similar subject will be fresh in your memory, and of 
this we hope, and no doubt will, hear more. We must, 
however, leave aside this question of structure due to 
causes very imperfectly understood, indeed practically 
unknown, and give some attention to ¢ at least 
partly known and understood. Carpenter and Keeling 
proved, as already mentioned, that as the quantity of 
carbon increases so does the melting temperature 
decrease. It is to be noted that these results were 
obtained with pure iron and carbon only, and the 
nelting points are in each case somewhat higher than 
what would obtain were the usual quantities of 
sulphur, phosphorus, etc., present, as in ordinary cast 
iron. In other words, the presence of what we may 
consider as impurities results in a lowering of the 
melting point. 

It follows, then, that Swedish or other cold-blast 
iron low in carbon, or a hematite, which necessarily 
is low in phosphorus, has a higher melting point than 
irons which have more carbon or phosphorus. When 
we come to melt the former in the cupola, we neces- 
sarily. increase the quantity of coke. It is to eall 
attention to the effect of the use of too. much coke 
that principally this Paper is submitted to your 
consideration. . 

When melting is taking place there should be a 
balance betwixt the quantity of air supplied and the 
coke burned. The theoretical quantity of coke 
required to melt one ton of iron is 83 Ibs., this coke 

having carbon 93.44 per cent. (Sharp). Were 1 Ib. 
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of this coke burned perfectly to carbon di-oxide (CO, 
the air required would equal 142.8 cubic feet, weighing 
10.87 Ibs., or almost 11 lbs. of air to burn ectly 
1 lb. of coke. The theoretical amount of coke to melt 
one ton of iron need not igterest us particularly, 
seeing the cupola itself absorbs a large quantity of 
heat, and there is much heat used in the formation of 
the slag. The heating of the cupola, the formation 
and liquefaction of the slag, and the heat lost up the 
cupola stack are constants which obtain whatever the 
iron melted may be. So also is the amount of air 
required to burn the coke perfectly, a constant, and 
of the most practical character. Tt follows, then, that 
in the case of irons low in carbon, or irons having a 
close structure, and these are used principally in 
tested work, it is important that the proper balance 
of coke and air should still obtain. If coke be added 
in excess with a view to making sure that the iron 
will melt hot, then some of the excess carbon will go 
into the iron. It has been already mentioned that 
iron is fully charged and saturated with carbon when 
4.3 per cent. is present. If the melted and melting 
iron is in contact with excessive free carbon, it is only 
to be expected that it will take up more carbon seeing 
it has a capacity for more, being not yet fully 
saturated. 

I am certain that from this cause arises much dis- 
appointment to founders. They buy expensive irons 
and weaken them by injudicious cupola practice. The 
same applies to the melting of close irons for tested 
work. Close irons are charged with soft blast, and 
excessive coke, carbon is absorbed by the iron, with 
the result that an open grain is developed. If test 
bars are tried they break at low stresses, or if the 
castings are subjected to pressure leaking takes place 
at ribs or flanges. [If the iron of a casting differs 
materially from the iron or irons from which it has 
been made, it is safe to conclude that the melting 
conditions have made an alteration. 

So far as is possible, endeavour should be made only 
to melt the iron, not change it also. It has long been 
recognised that one can harden iron by over-blowing. 
Recent experiences have shown me that softening back 
by deficient blast and excessive coke is more common. 
When the castings may simply be soft, there is not 
much harm done, and may be an advantage, but where 
tests are required, either on the testing machine or by 
pressure, this softening back is fatal to good results. 
The author has seen curious results follow excessive 
carbonisation even with common irons. The iron when 
melted had so much carbon dissolved in it, that as 
soon as the metal entered the mould it cogled some- 
what, and not being able to keep such a large amount 
‘of carbon still dissolved, some of it came out as “kish.” 
The result was that the iron would not run to the 
other side of the mould. A sample of the casting was 
sent to him, with the information that although more 
coke had been used in the cupola the result was worse 
and the iron less fluid. The sample told its own story 
of excessive coke in the cupola. So soon as the coke 
was reduced to a normal amount, the metal was not 
only hot, but fluid. In another case a close No. 4 
pig-iron, with 1.4 per cent. silicon, was so softened 
back as to present a very open granular iron, in a 
section 1} in. thick. Enquiry elicited the fact that 
here again deficient blast and excessive coke were the 
causes. If one wants to soften iron ,the procedure is 
right, but speaking generally as to what is the usual 
requirement, we want out of the cupola the quality 
and characteristics of the iron we put in. 

We may now consider, very shortly, what may be 
done to lower the percentage of carbon in the iron 
when it is considered desirable that that should be 
done. I am assuming that the melting conditions are 
normal, that is, that it is desired to simply melt the 
fron, not change it. If we desire to lessen the carbon 


by excessive blast (the converse of what we have been 
considering), then we must take account of some re- 

sults which would follow. We would probably oxidise 

silicon, manganese and iron, as well as carbon, and 

the preéduct would readily be a variable one from day 

to day, unless with very careful control. 

The use of steel for the lowering of the carbon con- 
tent is a growing practice, but IT find very varied 
opinions as regards its success. There are some 
readers of this paper who are more competent than 
the author is to deal with this matter of additions of 
steel. It is hoped that a full discussion will follow 
on this important point, and a comparison of methods 
of charging the steel and the percentage charges into 
the cupola, will be\valnable. One founder uses gits 
and runners from the steel foundry, another uses 
punchings, another plate scrap. Some say they have 
no bother from “ hard spotting,’ others have given 
up the use of steel on that account. One has difficulty 
in melting the steel, and yet another melts 10 per cent. 
of steel in a cupola with only one tuyere and gets 
good results. Where the material can be readily got, 
I understand that steel gits and runners are more 
readily melted than plate scrap. The latter has been 
rolled and densified, and will be less readily melted 
on that account. Plate scrap is better than punch- 
ings. The plate steel will lie on the top of the bed 
of coke until it is either melted or burnt (oxidised). 
Punchings may have part melted and part drop un- 
melted to the bottom of the cupola through the spaces 
betwixt the lumps of coke. That this can readily 
happen will be apparent to anyone who has watched 
the change and movement in the coke bed as melting 
is taking place. This partially-melted steel which has 
dropped to the bottom of the cupola is, I believe, the 
cause of the “hard spotting.” Once it is at the 
bottom of the cupola, there is not heat enough to melt 
it. It can only be melted or dissolved by the “ wash- 
ing” effect of iron running over it. It is thus quite 
possible to have spots of steel in an iron casting if 
the melting conditions are wrong. It is obvious that 
for low carbon mixtures a cupola having a receiver is 
best, seeing that as soon as melted the iron runs away 
from contact with the coke. 

Next to a receiver, the cupola with a low bed of coke 
will give better results than’with a high bed, measur- 
ing from the bottom of the cupola to the tuyeres. It 
is to be remembered that melted metal does not get 
hotter by being kept in the cupola in contact with the 
coke. The heat and fluidity is obtained only in the 
melting zone. In short, the melted metal in the 
cupola is hotter than the coke with which it is lying 
in contact. 

Whether one wants to alter the carbon content of 
the iron being melted, or does not want to alter it, 
there must be a due recognition of the conditions pre- 
vailing to produce either effect. The burning of the 
coke by the oxygen of the air blown in is, after all, 
a chemical combination of carbon and oxygen, with 
the result that heat is produced. Like almost all 
other chemical combinations, a definite quantity of 
oxygen combines with a definite quantity of carbon 
to produce complete combustion. If there is excess 
of carbon as compared with the oxygen blown into 
the cupola, then the excess carbon is present in an 
incandescent condition ready to be used and absorbed 
by the melted iron up to the saturation point of carbon 
in iron. On the other hand, if the supply of coke is 
lean, and an excess of oxygen is present, this excess 
of oxygen is ready to do active work, and does it. If 
there is no free carbon in the form of coke for the 
oxygen to combine with, then it will combine with the 
carbon content. 

Bessemer steel practice shows that the air oxidises 
the silicon, manganese, and carbon before oxidising 
the iron, and we may take it that that holds good in 
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cupola practice. It will at once be apparent that 
there must be a balance betwixt coke charged 

air blown in, if metal is to be simply melted and not 
altered in character either by softening or hardening. 
There is no doubt that that is so, but what is that 
balance of coke and air? The only reply I can give 
is to ask each one who hears me, or reads this paper, 
to try to ascertain it for himself with his own cupola 
and under his own special conditions. acks, for 
ls. 14d., Government stamp included, will give you 
a “ cure-all,” but I know of no such in foundry opera- 
tions, no matter what the price might be. Each man 
must and ought to ascertain for himself what are his 
exact melting conditions. To help to this end it 
should be mentioned that almost invariably the 
foundry men who get the best results mechanically 
and otherwise, use the least coke. 

T shall conclude by referring shortly to the function 
of steel in affecting the carbon contents of the iron 
of which it forms part when melted. The carbon in 
Siemen’s steel with range from 0.2 to 0.4 per cent. The 
other elements we neglect for the present as not affect- 
ing the general result. If we mix, say, 10 per cent. 
of this steel to a mixture of iron containing, say, 3.5 
per cent. total carbon, the result will be somewhat as 
follows : — 

10 Per Cent. of Steel. 

Total carbon. 


Cwts, Per cent. Carbon units 
9 iron 3.5 31.5 
steel 
10 10) 31.9 
Total carbon percent. 3.19 
15 Per Cent. of Stee/. 
Total carbon. 
Cwts. Per cent. Carbon units. 
iron 3.5 29.75 
1; steel 0.4 0.6) 
10) 30.35 


Total carbon per cent. 
20 Per Cent. of Steel. 


Total carbon. 
Cwts. r cent. Carbon units, 
8 iron 3.5 28.0 
2 steel 0.4 0.8 
10) 28.8 


Total carbon per cent. 


45 Per Cent, of Steel. 


Total carbon. 
Cwls. Per cent. Carbon units. 
iron 3.5 19.25 
4} stee! 04 1.80 
10 10) 2105 


Total carbon per cent. 2.105 


These figures assume that all the steel has been melted, 


and that the carbon has neither been subtracted from 
nor added to. The author has been assured that this 
45 per cent. steel mixture has been melted and cast 
successfully. It is obvious that with the power grey 
iron has to absorb carbon up to 4.3 per cent., if such 
mixtures are made with the object of having low total 
carbon in the product, then there must be as little 
excess coke used in the cupola as possible, consistent 
with hot melting. 

From what has been said we may make the following 
deductions : — 


(1) Iron may have the percentage of carbon 
lessened by having a greater proportion of blast to 
coke charged. 

(2) That it is possible, by having the coke in 
excess, to soften back and enlarge the structure or 
grain of an iron which was of a close grade when 
charged. 

(8) That in the majority of cases it is advisable 
simply to melt the iron, not change it in the cupola. 

(4) That many failures and disappointments ensue 
from changes unex and unknown taking place 
in the cupola during melting. 

(5) That in view of Cook’s experiments and the 
considerations now made, it is desirable that each 
founder should have the means at his disposal by 
which he may vary the amount and pressure of 
blast. 


One éould follow the subject of carbon control 
through the various conditions of cooling, contents of 
sulphur, and other elements, but that is a subject 
big enough for a paper by itself. The Author meant 
to deal with the question of condition of the carbon, 
as well as the quantity, but this must be reserved for 
a future occasion. 


(For discussion on this Paper see page 513.) 


Warping in Castings of a Channel Section. 
- By R. | R. McGowan, 


The warping of castings is a subject of much 
interest to foundrymen, and the following notes are 
brought together, not so much with the intention 
of giving information, as of seeking information. 

Warping in castings is caused by a want of balance 
in the rate of cooling. What are the actions to which 
a casting is subject as the result of unequal cooling? 
Every foundryman knows that warping takes place 
on certain castings which are subject to unequal con- 
traction, resulting from a want of balance in the 
rate of cooling, and in some cases fracture. 

It may not be without interest to enquire briefly 
as to the cause of this warping, and try to deduce 
from our reasoning its source, from a scientific point 
of view. A good example which may lead to the 
solution of this problem is to be found in the actions 
which take place on casting two sqnare bars of iron, 
one say } in. square in section, the other 3 in. square, 


and each measuring, say, 36 in. in length. If these 
two bars be cast at the same time and under the 
same conditions, the smaller bar, when cold, will be 
found to be shorter in length than the heavier bar. 
The reason for this is that in the case of the light 
bar the rate of cooling is equal throughout, in which 
respect it differs from the heavier bar, the rate of 
cooling of the latter being unequal. 

To prove the cause of this variation in length we 
must at this point consider another factor in the 
problem, viz., the question of shrinkage and con- 
traction; shrinkage being that action which takes 
place in metals before solidification, and contraction 
that action which takes place after solidification. 
In the case of the light bar, these two actions, 
shrinkage and contraction, occur separately, whereas 
at one stage in the heavier bar they occur simul- 
taneously, and when the process of shrinkage has 
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been completed, we have contraction acting at vary- 
ing strengths caused by the metal being at different 
temperatures at different parts. 

Let us examine the different actions which take 
place on the bar of heavy section. First, the metal 
is poured into the mould, and then shrinkage takes 
place in the fluid metal, i.e., the particles or crystals 
arrange and build themselves into their respective 
positions as the metal cools. Naturally this cooling 
first takes place on the outer surfaces of the Casting, 
and in a thick casting it is possible to have the 
surfaces in a solid state, while the metal at the 
centre is still in liquid form. When this condition 
of things exist, the metal in the casting is at different 
temperatures, the liquid portion, of course, being at 
a higher temperature than that which has already 
set. This variation of temperature goes on until the 


Fie. 1, 


whole casting finally reaches the temperature of the 
atmosphere, that part of the casting which was last 
to solidify being the last to cool. If this difference 
in the rate of cooling be borne in mind, it can be 
determined why the heavy bar, previously referred 
to, does not contract to the same extent as the 
lighter bar; and by a similar line of reasoning can 
be traced the actions tending to produce warping 
which occur in a casting of a channe) section. 

As already stated, the surfaces of the metal in 
a heavy casting start first to cool. Now, these sur- 
faces cannot contract to their full extent on account 
of the resistance of the metal at the centre of the 
casting, which is still in liquid form, and which 
might be said to be still ‘pattern length’’; but 
the sides which have started to cool are trying to 
get to what might be termed “casting length.” As 
this contest of forces proceeds, and a decision of 
some kind must be arrived at, a compromise 1s 
arranged, with the result that the surfaces which 
cooled first relinquish some of their contraction, and 
set in a state which might be called “ stretched.” 
Now, the metal in the centre of the casting which 


Fic. 2. 


was in a liquid state and at full pattern length sets, 
and endeavours to contract to ‘‘ casting length,” 
but it in turn is held by the surfaces which have 
now exhausted their contraction. Therefore, the 
metal at the centre of the casting cannot contract to 
its full extent, with the result that it also finally 
sets in a stretched condition. The actions just 
described might briefly be summed up as follows :— 
The metal at the centre of the casting prevented the 
full contraction of the surfaces, and the surfaces 
in turn prevented the full contraction of the metal 
at the centre, therefore preventing the casting as a 
whole from contracting to its full or natural extent, 


In the case of the bar of light section this variation 
of temperature in the casting, causing the double 
pulling action, does not occur, as the whole casting 
cools off at the same rate, and therefore allows the 
lighter casting to contract to its full extent. 

Let us now examine the actions which cause warp- 
ing in casting of a channel section. Fig. 1 illustrates 
the casting under. consideration, which is of equal 
metal throughout, but in which warping takes place. 

If it were possible to develop this section into a 
flat plate, it would be found that the edges of the 
plate were the first to cool, and the centre of the 
plate cooled at a later stage—hence the difficulty 
in ¢asting a truly flat plate. The point of import- 
ance at the moment, however, is that the edges cool 
first. The actions causing the warping of q channel- 
sectioned casting may be made clearer if the section 
with two additional flanges, making the channel into 
an “H” section (see Fig. 2) is first considered. 


Section 


In the casting the «edges A cool first, but as the 
part B does not cool until a later stage, these edges A 
on the full length of the casting set ‘‘ stretched,” 
ond as the edges A started to cool first, they will 
have exhausted their contraction before the sur- 
face B. 

Now, if there had not been an equal force acting 
on either side of B the length between B' and B* 
would have been shorter than the length A* to A}. 
It will be noted that in the case of the heavy bar 
and the H-section casting, the part last to cool was 
at a point equidistant from the parts which cooled 
first, therefore, the forces acting were exactly 
balanced, and a straight casting is the result. But 
in the case of the channel section, Fig. 1, the forces 
acting are unbalanced, and the result is a warped 
casting. There is in the channel section nothing to 
prevent the surface B from contracting to its full 
extent, as the two upper flanges which balanced the 
forces have been removed; therefore, the total 
length of the surface B is shorter than the length 


Fig. 4. 


of the edges marked A, and the result is that from 
a a pattern we get a warped casting, as shown 
in Fig. 3. 
Against this warping the pattern-maker must em- 
body in the pattern sufficient camber in an opposite 
direction, in order that the work, when cast, may 
turn out straight. To determine exactly the direc- 
tion and amount of camber to allow on patterns 
requiring treatment in this manner, is q matter of 
great difficulty; reliable data upon the subject is 
anxiously awaited by the practical workman. 


(For discussion on this Paper see page 514.) 
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Metallography as an Aid to the Iron-Founder. 


By John 


One of the most useful applications of scientific 
principles to foundry work is the investigation of 
failures, and whilst a trained chemist is in many 
cases found to be of great service in this respect, he 
is not, as a rule, able to do more than indicate the 
percentage of certain elements present in the metal. 
He is not in a position to say in what way these are 
arranged or combined in the casting, nor can he 
state the treatment to which the metal has been 


Fic. 1. —FRACTURED CYLINDER. MAG: 60 Diam. 


thing goes wrong the moulder almost invariab 
blames the metal, but much more frequently the 
fault is attributable to the incorrect manipulation it 
receives, or else to the selection of a mixture unsuited 
for the purpose to which it is put. 

What is of supreme importance is to determine the 
internal structure of the cast metal, and whilst in 


subjected, except in very rare instances. When — 
y 


Fic. 3.—OPEN-GRAIN TRON. MAG: 90 DIAM. 


iron castings the fracture more often conceals than 
reveals this, the microscopical investigation of the 
metal is a useful aid in determining the cause of 
serious irregularities. This method of examining a 
ee surface of the metal is now sufficiently well 
known, and need not be minutely described here, but 
it is regrettable that this most valuable aid to the 
methods of proximate analysis has been left so long 


S. G. Primrose, A.G.T.C., A.I.M.M., (Metallurgical 
Department, Glasgow Technical College), 


in the hands of purely scientific investigators. They 
are, no doubt, partly to blame for having introduced 
a somewhat elaborate phraseology and also for 
advancing theories often considerably at variance 
with one another, and thus obscuring from the 
practical worker the great advantages to be gained 
by this most modern method of physical analysis. 
Mekelidatnehky has emerged from the stage of theoris- 
ing and distrust, and is now being employed 


systematically in many metal works, particularly with 
great benefit in foundries, not only abroad, where it 
was first appreciated, but also to a considerable extent 
in this country. 

It cannot be expected that everyone engaged in iron- 
founding should become an expert metallographer, 
but it is certainly advisable nowadays that those 
chiefly concerned in the production of sound castings 


Fic, 4.—CLOSE-GRAIN AL, Iron. Mac: 90 DIAM 
should have a sufficient acquaintance with the methods 
of application and the conclusions it can show. This 
knowledge would, at least, enable them to under- 
stand and benefit from the report of a trained man 
who is capable, with a little practice, of applying 
this test, which more accurately than any other 
shows the chief constituents of the metal and, what 
is more important, their relative sizes and mode of 
‘ c 
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arrangement in the casting. It has to be admitted 
that metallography has certain limitations, and can 
never be made to replace chemical analysis, to which, 
however, it is a serviceable adjunct by locating con- 
stituents which the analysis only detects. The micro- 
scopical examination has several advantages over the 
chemical investigation; it can be much more rapidly 
performed, it can be applied to the material without 
destroying, or even injuring it, and inspection can 
be carried out on the actual place of failure or on 
portions of the metal much too small for analysis. 


Method of Work. 


Care must be taken in the selection and prepara- 
tion of the sample for microscopical examination, and 


Mac: 60 Dian. 


Fic. 5.—CAst-TRON Pipe, CHILLED. 


pee. in the case of a failure to be investigated. 
f possible the fracture should be preserved and kept 
free from dirt and rvist, which soon disguises its 
appearance, and sections should be cut from the 
metal, not only at the face, but also a short distance 
from the point of fracture, for the sake of com- 
parison. These small pieces can then be polished and 


examined under a fixed microscope, but it is equally 


‘1G. 7. —TNCOMPLETELY ANNEALED MALLEABLE 
Casting, 120 


feasible to polish a portion of the metal in its position 
and bring a portable microscope over it for the 
examination. The polishing should leave the section 
to be inspected perfectly plane or level, and as free 
from scratches as possible. It is best to look at the 


polished surface first of all illuminated by the light 
falling obliquely upon it, since this at once shows the 
presence of any serious scratches, but if these are not 
too deep or too numerous it is not essential to spend 
time ‘in removing them, 


desired. 


unless a photograph is 


The examination is then continued by vertical 
ilumination, which is accomplished by means of a 
special fitting in the tube of the metallurgical micro- 
scope. It consists of a small prism, or even a cover 
glass will do, and this reflects the beam of light 
vertically on to the metal surface, which in turn 
sends sufficient light back through the objective and 
eyepiece to make the structure visible. This pre- 
liminary view of the metal after what is known as the 
polish attack, and before any etching in acid has 
been done, is most serviceable in the examination of 
cast iron. The harder parts stand out in relief, and 
show brightly illuminated, the softer constituents are 
partly rubbed down and may show slight colouration, 
and the flakes of graphite and any minute patches of 


Fic, 6.—Cast-IRon Fire (1847). 


Mac: 60 Dram. 


very hard material get broken down and crumble 
out, leaving dark lines and areas. The location of 
any small blowholes or similar irregularities is clearly 
seen, and then the specimen is etched, usually with a 
very dilute solution of acid (preferably nitric acid) in 
alcohol. This is to “develop” the structure, or show 
up the different constituents more clearly, and it is 
specially valuable in showing the arrangement of the 


12) DIAM. 


Fic, 8.—Goop MALLEABLE CAsTInG. Mac: 
combined carbon in cast iron, and also for locating 
the su!phide and phosphide combinations. Instead 
of acid etching, very fine colour effects are observed 
on gently heating the polished specimen, when the 
phosphoric portions become differently tinted by the 
cxidation. 


Investigation of Failures and Faults. 
The chief micrographical constituents of iron and 
steel have been fully described and illustrated in 
several text hooks and scientific papers on different 


= 


divisions of metallography; but these, as a rule, onl 
deal with sound metal which has passed throug. 
normal or even ideal conditions. This information 
undoubtedly serves as a useful standard for com- 
parison, but generally very little is said on the subject 
of wasters and the appearance under the microscope 
of metal which has shown serious defects. The main 
object of this Paper is to record a few examples of 
“something gone wrong,” which have come under 
the writer’s notice, and to indicate how easily a little 
experience in comparing good and bad structures 
gives the clue to the cause of trouble. On ascertain- 
ing this, it is not a very serious matter to see the 


Fic, 9.—Burnt Fike Bar. Mac: 120 Diam. 
right direction to take in order to obviate or minimise 
the chance of a recurrence. 

A heavy casting failed in service, although the test- 
bar of the metal had given quite satisfactory results. 
A comparison of the micrographs of samples of each 
is shown in Figs. 1 and 2, and clearly demonstrates 
the cause as having been due to the use of too rich 
an iron mixture, since the high silicon present had 
been able during the slow cooling to eject a large 
proportion of the carbon as graphite. This con- 
stituent has separated out into very weak and much 
elongated straight flakes (black) Fig. 1, and thus the 


Fic. 11.—PHOSPHIDE GLOBULE IN GREY CASTING. 
Maa: 30 DIAM. 


phosphide of iron eutectic portions have been split 


“up into segregations, or little detached patches show- 


ing like islets throughout the mass. This specimen 
has only been very lightly etched so that the ground 
mass (white) does not show up the pearlite clearly 
distinguished from the silicon-ferrite, as a deeper 
etching would do. Fig. 2 shows a photomicrograph 
of the metal in the test-bar, a little more fo 
etched, but photographed at the same magnification 
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of 60 diameters. In this the strongly interlocking 
network of phosphide (white) is seen finely distributed 
around the pearlite areas (dark), throughout which 
the graphite is separated in strong, curved flakes of 
small size. This shows clearly how little reliance 
can be placed on tensile and similar physical tests of 
sample bars, especially if the casting is a heavy one 
with considerably greater thickness at certain portions. 
Obviously the wrong class of metal was here used, and 
a preliminary test, such as Keep’s shrinkage, would 
have obviated what was a serious financial loss. 

It is not always possible to physically hasten the 
cooling of a large mass of cast iron sufficiently to 


Fic. 10.—NoRMAL Bar. 


MaG: 120 Diam. 


prevent the silicon from ‘ softening’’ it dangerously 
by precipitating the greater part of the carbon into 
the graphite form, but it is often feasible to do so 
by chemical means. Stripping off the flasks before the 
castings are quite cold is permissible with small jobs 
to effect this end, but it is not always possible or 
applicable to heavy castings, in which case a little 
aluminium powder or ferro-alloy may be advantage- 
ously added to the ladle. The effect of this is to close 
the grain of the metal in a most remarkable way, as 
shown by reference to Figs. 3 and 4. The former is 
the photomicrograph of a medium strong cast iron 


pom 


Fic. 12—PHosPHIDE GLOBULE IN GREY CASTING. 
90 DIAM. 


from a test-bar cast in the usual way, but judged to 
be rather open in texture for the purpose desired. 
The structure is fairly satisfactory, showing only 
moderately large flakes of graphite embedded in 
pearlite (dark areas), with irregular isolated patches 
of the iron phosphide segregations (white). Fig. 4 
shows the very much finer grain resulting from the 
addition of only one quarter of an ounce of aluminium 
to about 2 ewts. of iron in the ladle. The second 
C2 
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test-bar was cast from the same ladle and at the 
same temperature as the first, immediately after 
stirring in the aluminium, and the photomicrograph, 
taken at the same magnification as Fig. 3, shows that 
besides the graphite flakes being much smaller, the 
phosphide eutectic (white) has assumed an almost con- 
tinuous meshwork formation. Any means which 
produces this effect results in the strengthening of the 
iron, and evidently the trace of aluminium has done 
this by slightly accelerating the rate of crystal growth 
during cooling, as well as aiding the silicon present 
in separating sufficient graphite to keep the metal 
grey. In this instance it was easily possible*to fore- 
cast from the micro-structure which was the stronger 


Fic. 13.—SULPHURY WHITE 1RON. Mac: 120 Diam. 
material, and in testing, the aluminium-treated bar 
showed a transverse strength of 34 owts., as against 
24 ewts. in the first test-bar; the deflection was raised 
from 0.12 in. to 0.16 in., and the tensile strength was 
also considerably augmented. 

Too severe hastening of the rate of cooling is a 
source of trouble even with grey-iron castings, 
because, particularly in thin sections, chilling is apt 
to result, and this may make the metal almost 
~ white, in which state it is very brittle, and develops 


Fic. 15.—GLOBULE CONTAINING SULPHIDE OF TRON. 
Mac: 30 Diam. 


high shrinkage. Fig. 5 is the photomicrograph of the 
interior of a cast-iron pipe which failed badly in 
testing, and showed a most peculiar marking on the 
fractured surface. Evidently the cooling had been 
so rapid as to leave the greater portion of the metal 
white, or rich in cementite, the white portions. In 
the inner portion the shrinkage had resulted in 
several shrink holes (shown black), and although a 
portion of the metal was pearlitic, yet these areas 
were completely surrounded by the brittle cementite. 
To compare this with a good pipe structure Fig. 6 
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is reproduced. It is a section from a cast-iron water 
pipe laid in 1847, and only recently scrapped, and 
the micrograph shows the (black) graphite separated 
in well-curved flakes throughout the silicon-ferrite 
ground mass (white), the pearlite (dark areas) being 
well distributed. 


Heat Treatment of Cast Iron. 


This is a matter which until recently has not 
received much attention, unless in the manufacture 
of malleable castings. These are produced on suit- 
ably annealing white iron until the brittleness due 
to the cementite, has been removed, and excess carbon 
which has not escaped is left in small amorphous 


Fic. 14.—SULPHURY GREY IRON. 


patches, which do not give rise to fracture, as does 
graphite. Malleable castings, however, sometimes 
show brittleness unexpectedly, and then the micro- 
scope can readily reveal the cause. The sample shown 
in the photomicrograph, Fig. 7, was taken from a 
set of brackets which failed signally when put under 
moderate stress, and the reason was not far to seek. 
The structure shows a considerable portion of 
cementite (white) left undecomposed, and surrounding 
the dark pearlite areas. Only a very little temper or 


Fic. 16.—Porovus CASTING WITH BLOWHOLES. 


amorphous carbon had been separated, and obviously 
the annealing had not been sufficient, either in 
duration, or in temperature attained. The structure, 
in fact, resembles that of a mottled casting, and the 
fracture was distinctly grey. Fig. 8 shows a micro- 
graph of a properly malleablised casting; the white 
ground mass is ferrite low in silicon, the pearlite is 
well laminated and evenly distributed, and the 
a black patches show the small areas of temper 
carbon. 


= 


Grey iron, also, undergoes considerable change when 
subjected to heat treatment, and one of the most 
remarkable results is the enormous growth, some- 
times amounting to over 35 per cent., caused by 
repeatedly heating most grey iron castings. The main 
cause of this has been explained as being due to the 
disintegration of the material by the oxidation of 
the iron silicide (or silicon-ferrite) to a mixture of 
iron oxide and silica; this also increases the weight 
of the casting, although a considerable portion of 
the carbon may also be burnt off. Fig. 9 shows the 
photomicrograph of a bar from a cast-iron grid, which 
had become so brittle, after about 200 reheatings, that 
a push with a poker broke it. The continuous net- 
work of iron oxide and silica (dark) is very clearly 
sufficient to destroy all tenacity originally possessed 
by the metal, and evidently gas holes have also been 
formed. For comparison, Fig. 10 shows the structure 
of the normal fire bar, which, although grey, evidently 
carried a considerable portion of cementite (white), 
cutting up the pearlite areas in which the graphite 
is separated. The solution of this trouble is not quite 
so clear, but recent experiments by Carpenter have 
shown that manganese is the key to the situation, 
since by reducing the silicon content of the iron to 
about 0.5 per cent., the carbon to 1.5 per cent., 
and raising the’ manganese to about 1.5 per cent., 
metal is obtained which stands very repeated reheat- 
ing without any growth. Metal of this composition 
is nearly white, and might almost be regarded as 
semi-steel, but it is said to machine quite easily, and 
it increases in strength by reheating; the micro- 
structure shows it to be a refined cast iron. 


Phosphide and Sulphide Shot. 


When a casting has to be machined in manufacture, 
the iron used needs to be low in sulphur and not too 
high in phosphorus. Both of these elements form 
compounds with iron which are very hard and brittle ; 
they also have lower melting points than the metal, 
and thus collect into balls or irregular masses, which, 
as they solidify last, are called eutectics. Iron 
sulphide is fortunately not often present, as it would 
form a mesh-work round the iron crystallites and 
make the metal very hard, but at the same time 
excessively brittle. Iron phosphide is much more 
frequently encountered, and the chief difficulty with 
it is the persistent manner in which it separates as 
shot and globules, either firmly bedded into the metal 
or often apparently extruded from the surrounding 
mass into some gas cavity near the centre of the 
casting. They are exceedingly hard, and can take 
the cutting edge off a tool quite readily; even chip- 
ping them gut can blunt ‘a chisel repeatedly. If 
small, or if only slightly adherent to the metal, they 
may crumble or break away under the action of the 
tool, and leave a cavity or pit hole which is often 
a serious defect. Fig. 11 shows a photomicrograph 
of a phosphide globule at a low magnification (30 
diameters), in which the difference of its structure 
from that of the surrounding iron is well marked. 

The dendritic cross bar structure of the pearlite 
(dark) is characteristic, as are also the long white 
needles of iron phosphide interpenetrating the globule 
in all directions. These needles are rectangular in 
section, as shown in Fig. 12, which is a photomicro- 
graph of another globule taken at a higher magnifi- 
cation (90 diameters), and showing the inter-crystal- 
line eutectic of iron phosphide with the silicon-ferrite 
in presence of the carbide of iron. 

Judging from the extreme hardness of these 
“bullets,” as they are sometimes termed, it is 
frequently asserted that they are due to chilled metal, 
either due to bad pouring or to slight spluttering in 
the gate if not properly constructed with a well; 
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but the writer has found from the microscopical 
examination of a large number of instances, that the 
fault is almost always due to phosphide segregations 
even in grey iron mixtures. It is not necessary that 
the whole globule be of highly phosphoric iron to get 
a segregate, since in a number of instances in which 
the globule was almost detached from the sides of 
the cavity, only the skin of both shot and pit 
showed the phosphide eutectic. It would, therefore, 
appear probable that on hot phosphoric metal being 
allowed to stand cooling, aggregates of the phosphide 
may form films round small portions of the metal, 
which are thus enclosed as bubbles, and although the 
metal inside may be of nearly the same composition 
as that around it, the separating film of phosphide 
alters its structure considerably, even to the extent 
of leaving it as a hard, white spot. The shrinkage of 
such a globule being greater than the surrounding 
grey metal, it is capable of forming a cavity, the 
envelope of which was originally the separating film. 
It is not possible that all globules are formed in this 
way, as the process may be reversed, and into the 
already formed gas cavity liquid phosphide or phos- 
phide eutectic iron may be intruded. 

The difficulty is most readily removed by the use 
of a less phosphoric mixture of irons, although by 
having the ladle metal well stirred before pouring, 
and not too hot when poured into a casting with 
heavy sections, the trouble can also be got rid of. 

Although sulphide of iron is not often got in cast 
iron, any sulphur which is present is usually ren- 
dered almost harmless by the manganese in the metal. 
This is usually sufficient in quantity to form the 
sulphide of manganese, and this either rises into the 
slag, or, if entrapped in the metal, distributes itself 
fairly uniformly in little cubical or —rectangular 
patches. Fig. 13 shows the arrangement of manganese 
sulphide (black) in a brittle sulphury white iron; 
the ground mass (white) of which is of iron carbide 
(cementite), and the pearlite is represented by the 
half-tone areas. In a grey iron, the sulphide does 
more harm, by reason of its effect on the graphite 
separation, see Fig. 14. This is a photomicrograph 
of metal from a small boiler which fractured badly. 
The manganese sulphide was seen as small dove-grey 
patches, but the striking feature of the structure 
near the fracture was the brittle mesh work shown in 
the photo. In the malleable iron casting (Fig. 8) the 
manganese sulphide is also visible as small grey 
patches, which are not seriously harmful unless segre- 
gated to one part of the metal, which is then ren- 
dered brittle. 

Only one globule of iron sulphide has come under 
the writer’s notice, and its structure is quite different 
from the phosphide formation, as shown in Fig. 15, 
which clearly shows the white sulphide mesh-work 
already mentioned, and the peculiar small formation 
of the graphite (black) and iron carbide. 


Blow-Holes. 


Most of the blow-holes met with in defective cast- 
ings are due to some defect in moulding, either from 
bad venting, or—a more fruitful source—the incom- 
plete drying of moulds and cores, which gives rise 
to steam. This may make the metal quite porous, 
as shown by the interesting example reproduced in 
Fig. 16, which is a slightly reduced photograph of a 
roughly-polished section of cast iron. It is not usually 
necessary to use the microscope to determine the 
cause of blow-holes, but the extreme value of the 
metallographic examination of defective castings 
should be* more widely appreciated. 

As it is often of great service to have even a 
partial analysis of the specimen examined micro- 
secpically, the following table is appended, and gives 
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the percentages of the chief elements present in those 
cases where the samples were large enough to permit 


Silicon. Sulphur. | Phosphorus. 
1 0.17 2.25 01 0.85 
3 0.38 2.18 
3 0.61 1.62 
4 0.67 1,68 
5 1.68 2.34 0.165 0.033 
6 035 2.66 
7 0.321 2.15 0.08 
g 0.55 0.72 0.15 0.02 
10 0.29 1.87 
13 2.89 1,23 0.714 1.653 
4 0 583 2.34 0.275 0.057 


of drillings being taken. The author has to express 
his indebtedness to Mr. H. S. Primrose, M.I.M., 
metallurgist to Messrs. G. & J. Weir, Limited, for 
his kind assistance with the analyses. 

In No. 9 the silicon was nearly all present as 
oxide (SiOz), and the small percentage of carbon left 
was in the amorphous condition. Samples Nos. 11 
and 15 were too small for even partial analysis, and 
No. 12 was so highly segregated that the analysis 
could give no more than an average value to the 
percentage of the constituents, 
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The Crystallisation of Cast Metals. 


By Cecil H. Desch, D.Sc., Ph.D. 


When a metal is melted and allowed to cool, it 
changes into the solid state by a process which is 
exactly similar to the freezing of water, or to the 
crystallisation of a salt from a solution. If we do 
not always realise this fact, it is because the process 


is less easy to observe in metals. We can see the 
crystals of ice forming on the top of a pond or a 
puddle, we can see the deep blue crystals forming in 
a solution of copper sulphate. But metals are not 
transparent, and the crystallisation goes on mostly 
out of sight, until the whole mass ef the metal has 
become solid. There are two ways in which we can 
become aware that this mass is built up of crystals. 
We may break the metal across, when we see that 
the fracture presents a number of glistening faces, or 
we may cut the metal through and examine the cut 
surface with the aid of a microscope. This second 
way tells us much more than the first, and it is in 
this way that most of our knowledge of the crystalli- 
sation of metals has been obtained. 

Common salt crystallises in cubes, and when a small 
cube has been formed, it grows by the addition of 
more salt on each of its sides, so that it still retains 
the shape of a cube. Crystals.are not always formed 
in this way. In those beautiful crystals which make 
up an ordinary snowflake, the particles of ice grow 
in the form of a star, usually with six branches. These 
branches shoot out from a centre, and as they become 
longer they throw out shorter branches on each side, 
but always keeping a symmetrical form. The result 
is that instead of a cube or other regular solid, we 
have an elaborately branched skeleton. The 
which metals form when they solidify are skeletons of 
this kind, only, instead of being . perfectly symmetri- 
cal, like snow-crystals, which are formed in  undis- 
turbed vapour, they are always more or less distorted 
and one-sided. The crystallisation starts at a number 
of points, and if each skeleton grew equally jn ail 
directions, the solid metal would, in the end, be made 
up of a number of little solid masses, all similar in 
form. This regularity is disturbed, because the metal 
does not cool at an equal rate everywhere. In an 
ordinary casting, the metal next to the surface of the 
mould cools first, so that the first crystal centres are 
formed there, but they can only inwards, and 
the skeletons formed are always elongated ,in that 


direction. First, a long rod or central rib shooits out 
from the cooling surface into the muss of the liquid 
metal, then this rod gives off branches sideways, and 
these again branch, until a very complicated skeleton 


is formed. Such a crystal has a structure somewhat 
like a fir-tree, with its trunk and branches, or in 
other cases it reminds us rather of the fronds of a fern. 
As the metal becomes solid, the spaces between the 
branches are gradually filled up, and the structure 
apparently disappears. Occasionally it may happen 
that all the liquid metal has been used before the 
filling-up process is complete, and then the trunk and 
branches are preserved for us in their original form. 
This happens when considerable piping occurs. Beauti- 
fully formed “ fir-tree ” of steel have been 
found in the pipes of large steel ingots, the shrinkage 
of the metal during cooling having left the crystal 
skeletons projecting into the cavity to a distance of a 
foot or. more. Similar crystals, on a smaller scale, 
are common in the piped heads of castings of many 
metals. 

Apart from such accidental occurrences as these, we 
can easily reveal the manner in which a casting is 
built up of crystals by cutting a section through it, 
polishing the cut surface, and attacking it by means 
of an acid. In most commercial metals and alloys the 
material whith solidifies first has a different composi- 
tion from that which remains longest fluid, and 
although the whole mass appears uniform when it is 
cut and polished, we find that the acid attacks it 
unequally, so that the original pattern is etched out 
and becomes visible. If we apply this process to a 
casting, we find the “ fir-tree” structure very con- 
spicuous, the base of the trunk being in contact with 
the mould, whilst the trunk itself is directed inwards 
towards the centre. We find also that the growth of 
each “tree” is limited by that of its neighbours. 
When the growing branch of one skeleton meets a 
branch of another skeleton, it ceases to grow, and a 
boundary, more or less irregular, is produced. This 
boundary is evidently the weakest place in the mass, 
and the strength of the metal will Saede depend on 
the direction it takes. If the branches of neighbour- 
ing skeletons “ interlock,” the boundary has a zig-zag 
form, which assists the adhesion of the crystals to one 
another, but if adjoining crystals all lie in the same 
direction, so that the boundaries between them are 
nearly straight, the .metal breaks along those lines 
as soon as it is strained. It is for this reason that 
square are avoided, imstance, in 
castings. e crystals grow chiefly at right angles 
to the surfaces, and where, as ab a penal auenade 
of crystals meeb, a sharp boundary, which is. almost 
a straight line, is formed, and the casting easily 
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breaks along that line. If the corner is rounded in- 
stead of being sharp, there is a gradual cl of 
direction of the crystal skeletons, and such Sines of 
weakness are avoided. In chill castings, crystalllisa- 
tion takes place from a greater number of centres, and 
proceeds so rapidly that there is not time for the 
long skeletons to be formed, hence the crystals in 
such castings are smaller, and their boundaries more 
irregularly arranged, than in castings which have 
cooled slowly. 

The process just described is all that occurs in the 

crystallisation of a pure metal, or of certain alloys, 
such as cast brass of the best quality. If the brass 
contains certain impurities, such as lead, these impuri- 
ties remain liquid until everythng else has solidified, 
and at last form little isolated masses between the 
crystals. The strength of the casting depends in a 
large measure on the arrangement of these masses. 
Lead in brass, for example, collects in little globules, 
which do not materially weaken the metal if only pre- 
sent in small quantity, whilst bismuth forms thin, 
highly brittle films between the crystals, preventing 
them from adhering to one another. For this reason 
bismuth is a far more dangerous impurity in brass than 
lead. 
Besides such casual impurities, many alloys, and 
most irons, contain constituents which normally re- 
main fluid after the greater part of the mass has solidi- 
fied. Without entering into details, we may say that 
the part which remains longest liquid is known as the 
eutectic. Consider, for example, a grey iron containing 
1 per cent. of phosphorus. The greater part of the 
phosphorus remains in the eutectic, and appears in a 
section in the form of brilliantly white patches, con- 
sisting chiefly of phosphide of iron, lying between the 
crystals of iron. This phosphide is hard and brittle, 
and contributes to the brittleness of the iron. 

We may next consider a white cast iron, a material 
which gives some of the most beautiful of crystalline 
patterns when examined with the microscope. The first 
crystal skeletons consist of iron holding a certain 
quantity of carbon, as well as small quantities of other 
elements, in solution. These skeletons are excellent 
examples of the “ fir-tree” type of structure. The 
space between their branches is filled up by the eutec- 
tic. Microscopical examination shows that this eutec- 
tic is made up of two constituents, one of which is of 
the same nature as the original skeletons, whilst the 
other is the white, exceedingly hard carbide of iron. 
This duplex structure is characteristic of eutectics. 

Where the eutectic forms so large a proportion of 
the whole as in white cast iron it unites together the 
different crystal skeletons in a way that is obvious 
from an inspection of the structure. 

Two points in the structure of alloys containing a 
eutectic are remarkably well illustrated by the ex- 
ample of white iron. The first is the remarkable 
arrangement of the two materials that make up the 
eutectic. It is easy to see that their particles are not 
distributed haphazard, but that the darker constituent 
forms bundles of parallel rods, which appear to the 


eye as ups of dots if the section happens to cut 
across them, or as lines if they are cut lengthwise. 
This parallel arrangement appears in various disguises 
in the most different alloys, and we can sometimes 
ascertain with certainty that it is governed by the 
direction of the main crystal skeletons. It is respon- 
sible for the great beauty of the banded structures 
in many eutectics. This directive power is so great 
that masses of eutectic may sometimes grow in such 
perfect parallel arrangement that they take on the 
form and appearance of single crystals. Certain 
Swedish white pig-irons high in carbon, for example, 
contain large flat plates which have every appearance 
of being true crystals, until a microscopical examina- 
tion shows that they are really masses or “ colonies ” 
of eutectic grouped as just described. 

The second point relates to the form of the crystal 
skeletons themselves. We commonly think of crystals 
as having characteristically sharp angles and flat 
faces. There are some exceptions; native diamonds, 
for instance, commonly have curved faces, but. the 
rule is a general one. We see, however, that the 
crystal skeletons in white iron have no sharp angles, 
but rather present. the appearance of chains of oval 
masses, like drops of a liquid. Such a peculiarity is 
by no means confined to iron, but is found in most 
metals and alloys. A few metals, such as bismuth 
and antimony, and a few of the hard and _ brittle 
compounds which metals form with one another, have 
sharp angles at the ends of all their branches, but 
these are exceptional. It would appear that when a 
metal js erystallising from the fluid state, two forces 
compete with one another in determining the form 
that it takes. One force, the same that produces 
the globular shape of drops of oil in water, or of 
mercury spilt on 2 table, tends to draw the metal 
into globular or oval masses, whilst the other, the 
crystallising or directive force, tends to group the 
particles in definite straight lines having certain fixed 
directions. The actual shape of the crystal skeletons 
depends on the degree to which the one force is able 
to overcome the other, but the conditions which 
govern the process are among the mest obscure pro- 
blems of metallurgy. 

The author cannot hope that these few observations 
have any practical value in relation to foundry prac- 
tice, but hé would express his conviction that an 
acquaintance with the structure of cast metals—the 
way in which the bricks are fitted together, so to 
speak-—is of the greatest value in any attempt to 
solve the difficulties which occur in respect to the 
strength or weakness of castings, and he would also 
urge that the microscope as a means of controlling 
foundry practice deserves more consideration than it 
has yet received, except in a few quarters. Rolled 
and worked metals are microscopically examined as a 
matter of routine to a rapidly increasing extent, and 
an extension of the practice to cast metals is in the 
highest degree desirable. 
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Notes on the Treatment of Steel Castings. 


By Professor A. Campion, F.1.C. (Glasgow and West of Scotland Technical College). 


The following notes are presented solely for the 
purpose of promoting a discussion on the important 
subject of steel castings, and no claim of originality 
is made. The writer has so frequently been asked 
by steel founders and others interested in castings 
of steel, such questions as “ What is the best tem- 


rature to anneal steel castings? ’’ “ What is the 
best form of furnace?” etc., that he considers no 
apology is needed for bringing forward at the present 
time a few notes on the points which have to be 
taken into account in coming to a decision as to 
the treatment necessary to obtain the desired results. 
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At the outset it must be emphatically stated that 
to such questions as above quoted, it is impossible to 
give a direct answer applicable to all cases. There is 
no best temperature, no one furnace, which can be 
universally used; these and many other factors, some 
of which are-enumerated below, depend upon local 
conditions, and in order to answer such questions, 
one must know the local conditions and requirements. 
It is also to be noted that the temperature to which the 
material is heated, although important, is not the 
only factor which determines the final properties of 
the metal. 

Amongst the more important points which have 
to be considered in determining the treatment neces- 
sary to obtain the best results in the final casting 
are :— 

(1). The composition of the metal. 

(2). The mass of the casting. 

(3). The shape of the casting. 

(4). The casting temperature. 

(5). The rate of cooling in the mould. 

(6). The rate at which the material is heated in the 
annealing process. 

(7). The length of time maintained at the anneal- 
ing temperature. 

(8). Tho rate of cooling 
perature. 

(9). The purpose for which the casting is required. 

There are other factors, but the above list will 
suffice to emphasise the complexity of the subject 
and the difficulty of giving direct general answers to 
such enquiries as quoted earlier. 

It may be as well at this juncture to point very 
distinctly to the great difference between the con- 
ditions necessary for successfully annealing cast 
material, and material which has been mechanically 
worked by forging or rolling. The general effect of 
the treatment is very similar in both classes of 
material, but in the case of the casting is much 
more marked, as the materia] is then in its most 
brittle and unreliable condition. The object of an- 
nealing steel is to toughen it and increase its re- 
liability, not only by removing internal stresses which 
havé been set up during manufacture, but also by 
causing the material to undergo a molecular re- 
arrangement and recrystallisation, and thus increasing 
its ductility as shown by the percentages of contrac- 
tion of area at fracture and of elongation, and also, 
as a rule, a decrease in the maximum stress which is 
shown in an ordinary tensile test. 

In the case of rolled or forged material this mole- 
cular rearrangement and increased cohesion between 
the crystals is brought about as the result of the 
mechanical work. In the case of cast steel] it is 
necessary to produce by heat treatment alone the 
changes that are brought about by work plus heat in 
the case of rolled or forged material. 

The treatment most suitable to obtain the toughest 
and strongest material is not the same for all steels, 
that is to say, it varies considerably with the com- 
position, and not only with the composition but also 
the constitution of the material. The influence of 
carbon on steel is universally appreciated, and it is 
unnecessary to enter into that subject on the present 
occasion beyond mentioning that the higher the car- 
bon the greater the internal stresses which are likely 
to be set up during cooling, and consequently the 
greater the tendency of the casting to “fly” or 
“split”? during cooling or during reheating. 

Constituents other than carbon, however, have an 


from the annealing tem- 


effect upon the treatment, or perhaps it would be * 
more correct to say that the effect of the treatment 
upon the steel is influenced by the presence of certain 
constituents: for instance sulphur or sulphides and 
phosphides, although present in the unannealed cast- 
ing in a condition prejudicial to the strength and 
ductility of the material, may as the result of the 
heat treatment so change their form or condition as 
to become comparatively harmless. Sulphides are a 
notable example of such change. Unfortunately this 
desirable change in the form of sulphides does not 
always take place; some material persistently resists 
any change in its sulphide constituents by heat treat- 
ment and remains brittle and useless. This is a 
point requiring further investigation, and the writer 
considers it a question which, if investigated by some 
one connected with a steel foundry and the results em- 
bodied in a short paper, would prove extremely in- 
teresting and eminently suited for presentation and 
discussion at a future Convention. The mass and 
shape of the casting influence very considerably the 
rate of heating up, as if too rapid the outside of a 
large piece would be hot whilst the cenfre might be 
quite cold, and the tendency to split would be great. 
The shape of the casting also requires consideration ; 
the object should be to obtain as nearly as possible 
every portion of the casting heated at the same 
rate, and to the same temperature for the same 
length of time. This brings one to the time element, 
which is too often entirely forgotten; it is astonishing 
how people worry about the temperature being cor- 
rect within very narrow limits, and yet never give 
a single thought to the time factor which may in 
many cases be the determining factor for the suc- 
cess of the annealing process. The changes of struc- 
ture and constitution taking place during annealin 
are not instantaneous, but take a certain period o 
time, which varies with the nature of the material, 
shape, mass and previous treatment; and unless the 
temperature is maintained for the necessary time the 
changes are not complete, and little or no improve- 
ment of the casting may result. 

At the risk of being wearisome the author would 
therefore repeat that temperature and time must be 
considered together; the former is an important— 
very important—but not the only factor in the case. 

The cooling off must be as slow as possible until 
all chance of chilling or change is passed, and even 
then the removal from the furnace must be carried 
out cautiously in order to prevent chilling or unequal 
cooling and setting up of internal stresses which 
would tend to reduce the strength and reliability of 
the material. It must be remembered that the ulti- 
mate object of the founder is to turn out a casting 
as tough, strong and reliable as possible, in fact to 
approach as nearly as possible the strength and re- 
liability of forged steel in shapes so intricate that 
the cost of forging would be prohibitive. 

The author trusts that these few notes, incomplete 
as they are, may assist to a better understanding of 
the intricate nature of the problems.connected with 
the annealing of steel] castings, and lead those who are 
every day engaged in the production of such materials 
to realise that local conditions must be studied, and 
that no one simple rule can be given which will 
apply to all cases; in fact, there is no short cut to 
success in the annealing department of a steel 
foundry. 
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Special Foundry Pig-lron. 


By Herbert Pilkington, M.Inst.C.E.— 


This brief Paper makes no pretension to be any 
other than a suggestive one. It may seem here in 
Scotland to be a somewhat bold thing to go into such 
a question, in a country where so many exceilent 
special foundry pig-irons are made; but to »revent 
any misunderstanding at the outset, this Paper does 
not deal with soft foundry irons at all, but is prompted 
by the thought that we cannot but be impressed by 
the fact that although there is a very greatly de- 
creased production in England of cold-blast and hot- 
blast pig-irons made from clay-band ores for the 
most part, there is also a very greatly increased de- 
mand under modern conditions for strong pig-iron 
suitable for cylinders, rolls, and many other strong 
and sound high-class work which requires a close, 
dense, strong and sound pig-iron of high tensile 
strength. 

To a large extent this demand has been met in a 
way by the manufacture of what the writer chooses 
to call “ artificial pig-iron,” that is to say, iron which 
has been re-melted and refined, or made by a process 
which is supposed to refine. The stock materials used 
for this purpose for the most part are old ingot 
moulds—which are made from hematite, as you are 
aware—old rolls and many other sorts of old materials 
which are blended and mixed with perhaps a little 
refresher in the way of good hematite pig-iron, ferro- 
manganese or spiegel as the case may be. These are 
manipulated to produce a certain supposed ideal com- 
position of iron for the purpose for which it is re- 
quired. Much of this class of iron is imported. 

The writer ventures to say that the iron resulting 
from these blended products, many of which are 
burned, is in no sense a satisfactory substitute for the 
natural pig-irons, which used to be more plentifully 
available than at present, and the characteristics of 
which were well-defined, regular and known. These 
artificial irons are rarely, if ever, homogeneous, not 
only not being regularly well melted, but also being 
composed of materials which do not readily mix into 
a homogeneous mass, owing to their widely differing 
composition and character. It follows that the 
analyses from different portions rarely agree with one 
another, and the writer ventures to say they rarely 
continue to be used in places where there is an ¢xperi- 
enced chemist. 

It is perhaps desirable that those who use such irons 
and have themselves no chemist, should look with the 
aid of an experienced consulting chemist, and the help 
of microscopical investigation also, closely into the 
carbon conditions that obtain; they would then 
have a sure guide as to heat effects, as between the 
natural pig-iron and that which is artificially pro- 
duced, but orthodox routine laboratory nethods as 
usually practised would not produce results cf much 
practical interest. Apart from this aspect of the 
question, an investigation of the oxygen contents and 
other matters occluded in artificially-made pig-iron 
would without doubt be illuminating. 

The writer is driven to the conclusion that it has 
become again necessary to produce a pig made natur- 
ally from iron ores, which will fulfil the conditions de- 
manded by modern foundry practice; which shall be 
free from oxygen, sound, homogeneous, and of con- 
siderable strength. For this reason, he has given 
some amount of thought to this subject, believing that 


many varying conditions could be readily met as to 
grading and different degrees of strength and softness. 
It would here be well to_say that so far as mechani- 
cal tests are concerned, he would rely upon the ten- 
sile test only, the transverse test being unmechanical, 
unreliable and an entirely false guide to the truth. 
In the first place, there are no straight transverse test 
bars; in the second place, they are not machined, and 
therefore are not of accurate measurement; indeed, 
are not capable of accurate measurement; and in the 
third place, the characteristics of the iron are in no 
way properly defined, even if the bar were mechani- 
cally accurate. Such irons as the writer speaks of 
must be judged by the accurately-turned and easily- 
measured tensile-test bar, which is tested to destruc- 
tion in an accurate tensile-testing machine. Such 
tests as those indicated must always accompany any 
chemical or microscopic investigation so far »s any. 
work of research is concerned in castings or pig-iron. 
Turning to tests which are not mechanical, the most 
peculiar matter the writer has ever met with in special 
strong pig-iron is the demand made by many foundry 
managers for low sulphur, which is easily understood 
in a soft iron but which in a strong, tough iron should 
be comparatively high—many of the old best cold- 
blast pig-irons contained one-tenth per cent. and ever. 
There is no mistake about it that its effect is to close 
the grain of the iron, and, up to this amount, :t does 
nothing but good; the idea that it produced unsound- 
ness does not hold good in this class of iron where the 


- tensile strength may be 16 or 18 tons per square inch. 


Sulphur in iron has so long been regarded as a repre- 
sentative of his Satanic Majesty, upon whom all sorts 
of sins can be hung, that we sometimes are inclined to 
forget that circumstances alter cases; even at ibis day 
many sins are placed to its credit which are purely 
imaginary and have no foundation in fact. Nearly all 
of the so-called sulphide shot examined at Sheepbridge 
have turned out on investigation by Mr. Houghton to 
be phosphides, this being, however, in one-and-a-half 
per cent. phosphorus iron. This point, however, is 
dealt with by Mr. Primrose, and the writer will not 
trouble with it any further except to confirm from 
practical experience what he says upon the subject. 
Soundness is, of course, of paramount importance in 
such an iron where the silicon must be low, as a rvle 
not exceeding 1 per cent. in the very strongest iron 
of all. Fluidity and soundness were secured in the old 
irons by five- or six-tenths per cent. of phosphorus and 
at least seven-tenths per cent. of manganese, often 
reaching 1 per cent. ;the resultant effect of this com- 
position upon the carbon is to produce a very high 
combined carbon which, indeed, gives it its character 
for strength as well as, up to a point, fluidity. In this 
connection, it may be pointed out that the assertion 
frequently made that the use of cold blast in making 
such iron has some peculiar effect upon the iron itself 
is erroneous; the fact is, if the silicon is of the cor- 
rect percentage in the iron, it does not matter whether 
the iron is made with cold blast or hot. It is within 
the experience of all blast-furnacemen at hot-blast fur- 
naces that the blast temperature at times must be 
lowered to keep down the silicons in the iron, because 
the furnace itself is too hot or there is a tem- 
porary accidental shortness of lime in the slags, and 
there are few cold-blast,furnaces in these days but are 


~ 2 
{ Er 
is 
j 
: 
q 
i 
‘ 
q 
| 
} 


534 THE FOUNDRY 


prepared with hot blast to deal with these conditions 
reversed. It must be, of course, assumed that prac- 
tically similar materials are used, but the faster driv- 
ing of hot-blast furnaces and greater knowledge of 
cause and effect have wonderfully aided silicon control 
in such a way that such hot-blast furnaces can make 
just as low silicons as those made in cold-blast fur- 
naces, much of which knowledge has been gained by 
experience with basic pig-iron of a high-class character. 

Two analyses given here, typical of many, are taken 
from pig-iron used at Sheepbridge, and they illustrate 
the point :— 


Cold blast. Hot blast. 


Silicon 

Sulphur ... 
Phosphorus 
Manganese 


These irons were made from practically similar 
materials. The terms hardness and softness have often 
given the writer much trouble in connection with 
foundry pig-iron, and being in agreement with Pro- 
fessor Turner’s remarks on the subject, he cannot do 
hetter than quote them—‘‘ Hard cast-iron is brittle, 
deficient alike in crushing, transverse and tensile 
strength and seldom gives smooth castings. With 
metal which is a little less hard the maximum crush- 
ing strength is obtained, while on rendering it a little 
softer, or as the workman would call it, “ moderately 
hard,’’ the maximum transverse strength is observed. 
With slightly softer cast-iron, the highest tensile tests 
are obtained. There is a somewhat prevalent idea 
among founders that if considerable strength is re- 
quired, a hard iron must be employed. Doubtless this 
is true in connection with crushing and transverse 
tests, but certainly not from tensile tests.’’ After all, 
within the lines of the phosphorus, sulphur and man- 
ganese composition suggested, but not necessarily pre- 
cisely fixed, such iron as the writer speaks of is 
governed by the amount of silicon it contains and 
which, in his opinion, as suggested in former Papers, 
governs, other things being equal, the relative strength 
or softness required for the purpose for which it is 
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intended. It is manifest that no hematite can in any 
way enter into the compositibn of such strong, sound 
iron as that referred to, and the shibboleth of very 
low phosphorus, such as that in hematite is, and for 
years has been, exploded as to its effect in strong cast 
iron. It can be shown that phosphorus up to three- 
fourths per cent. does not affect its strength at all, 
but very materially improves its soundness, and a well- 
known brand of North Staffordshire cylinder iron 
easily proves the statement the writer makes. 

Supplies of suitable ores for the purposes suggested 
have for many years been scarce in England, and 
many of these ores have not been worked at all be- 
cause they did not appear to be wanted, but there is 
in the country plenty of the necessary clay-band 
material referred to for making such natural pig-iron 
as this Paper suggests should be made to supply the 
demand, which appears to the author to be increasing 
with great rapidity. - It may be said that such natural 
iron would perhaps rarely be used exclusively, except 
for very special purposes, but would be used in admix- 
ture with other iron,according to the purpose for which 
it was required; but it may be taken for granted that 
it is available in varying degrees of strength und soft- 
ness as may be desired or demanded. 

In the writer’s opinion, it is as well to do as little 
mixing in the cupola as is possible, but rather use a 
pig-iron directly designed for the castings required ; 
this, of course, is an ideal way of working which in 
many foundries would be impossible, but for very 
great strength and soundness in the castings it is 
undoubtedly the best way. In an air furnace, of 
course, the matter is different, as this method of melt- 
ing mixes the iron almost perfectly, being also by far 
the cleanest method of the two for the iron. 

The writer, in investigating this subject, has come 
across many curious specimens of old pig-iron, which 
he proposes to deal with in a separate Paper, another 
time, as they are interesting more as specimens of old 
—— than as concerning the specific object of this 

aper.- 
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Art as Expressed in Castings.« 


By W. F. Bagnall. 


One of the features by means of which the Council 
hope to enlarge this Association's sphere of usefulness 
is by practical papers and research work. This Paper 
may fairly be entitled to claim for itself a place in 
the “ research” group; perhaps, not exactly original, 
but to produce the bulk of the examples shown, art, 
skill and craftsmanship of the highest degree have 
heen required. . The subject is a fascinating one, and 
the trouble has not been to secure suitable matter 
sufficient for a paper, but to keep within bounds and 
not to expand the same into a book. 

This particular branch of the trade calls into being 
a set of workmen (or a more appropriate title would 
be artists) who are not generally met with in ordinary 
foundry practice, i.e., designers, modellers, wood 
carvers, chasers, and men specially trained for 
filing, ete., the cast-iron patterns, made in many 
instances from the master patterns. Many illustra- 
tions in connection with this branch of the foundry- 
man’s art will be found, usage of what has been 
described as the “Lost Wax Process.” I make no 


Abstract. 


apology for using the term art in connection with a 


moulder or foundryman; there has yet been no 
moulding machine invented possessing brains, and 
these are required in a very high degree to produce 
most of my examples, very few of which would be 
suitable for reproducing on the machine, either “turn- 
over draw,” “ roll-over,” “ jarring-ram,” “ stripping- 
plate,” “squeezer,” “ gravity,” or other types. The 
writer believes, however, that, as a rule, the wax 
process is simply employed to get the first impression 
in“lead or composition for the master pattern, which 
is chased and only used to produce a cast-iron pattern 
from, and kept. afterwards in case the iron one breaks, 
or wears out, or a new pattern is required with some 
slight alteration. 

yreat strength and chemical composition are not 
important factors in the iron loyed in the 
manufacture of most of the castings here described, 
but to successfully cast the majority a very fluid iron 
is required, possessing a fairly high silicon content, 
which must fill all the corners of the mould, leaving a 
casting true to pattern, with a perfectly sharp and 
clear impression of all the ornamental details of same. 
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Examples of Art as Expressed in Castings. 


Fie. 1.—Reeister Srove. Fic. la.—Docs For 
BY Stepuens. Fic. 3.—Rercister Stove 


Stove sHown IN Fie. 1. Fic. 2.—Doe Grater, 
6,—Panexs, sy W. & H. Hawarru. 


AND Compinep. Fic, Stove. Fies, 5 
Fie, Stanp 1n Cast Iron. 
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One of the most suitable classes of pig-iron for this 
purpose comprises the various brands of the famous 
Scotch pig-iron produced near Glasgow. The mould- 
ing sand used is a very important factor. The district 
from which the writer comes is very well situated in 
this respect, being quite close to the famous sand 
quarries of Worksop and Mansfield- Birmingham is 
also particularly favoured in this respect with its 
noted cemetery sand, which is largely employed in 
Sheffield for fine, false-cored work to be cast in silver, 
etc. 

This Paper does not purpose giving a history of cast 
iron, but the author would like to touch upon one 
or two points as illustrating the growth of the manu- 
facture, compared with the growth of art and design 
in castings. About the year 1709 a number of enter- 
prising manufacturers tried to make iron by a system 
ot using pit coal. Their efforts were crowned with 
success, chiefly owing to the Darbys, who, with the 
aid of skilled Dutch workmen, began the celebrated 
Coalbrookdale Works. In a journal issued in 1846, 
we find Coalbrookdale Iron Works mentioned as being 
in existence since the time of Charles I., but it was 
not until 1707 that Mr. Darby, of Bristol, took over 
the works. 

Ornamental castings were first successfully made 
about the year 1834, before which time such work was 
considered impossible. It is rather a difficult matter 
to classify all the examples selected for exhibition, 
but the two classes that would include most of the 
specimens would be internal and external decoration. 
From an art point of view, internal decoration 
supplies us with the largest number of examples, and 
some of the most famous and noted names in the 
world of art. These, however, chiefly occur in the 
18th and 19th centuries. 

Naturally, ‘stove grates make the largest item of in- 
ternal decoration on which the skill of the artist and 
ornamentation in cast-iron can be most displayed to 
advantage. The history of the fireplace falls into two 
main divisions, that is to say, according to the fuel 
burnt—the “wood’’ period and the “coal” period. 
At first there was the hearth in the middle of the 
room, and later the introduction of the brazier. Then 
the fireplace was removed to the wall, hooded or 
recessed, according as British or French custom or 
practice prevailed. The use of sea coal was 
introduced during the reign of Charles I., and 
Inigo Jones was designing at the time a few very 
fine fireplaces. The adoption of the new fuel by the 
less well-to-do heralded the coming of the firegrate. 

To go back to remote antiquity—the days when our 
ancestors first discovered the art of obtaining fire— 
probably a few large stones kept together the brush- 
wood burned, necessity, the mother of invention, pro- 
viding the idea of confining the fire within defined 
bounds. Following these lines, the basin of metal or the 
brazier, which was suggested by natural devices, was 
the first form of metallic grate used. It was used by 
the Egyptians, Greeks, and Romans as a receptacle 
for charcoal, and “fire devils” of identical shape 
may be seen with us still whenever our streets are 
undergoing repairs. The writer will leave the history 
of fireplaces at this point, as all the earliest examples 
are made of wrought iron, enriched, in some cases, with 
ornamentation of copper, and, of course, do not come 
within the scope of cast iron, and pass on at once to 
the 18th century, which gives us the first examples 
in cast iron. 

Fig. 1 is a register stove, with fender and ashes pan, 
etc., combined, a very neat but not. ornate design. 


The two figures shown in Fig. la belong to and are . 


shown with the stove, but are enlarged for the purpose 
of showing the design and detail more prominently. 

Fig. 2 is a sample of Stevens’ work as applied to“a 
dog grate.. The chief feature of the ornamentation 
work in this illustration lies in the back and dogs or 
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fire rests. The dogs are a beautiful exemplification 
of craftsmanship, both from the point of design and 
as an example of the moulder’s art, and are executed 
in bronze. 

Fig. 3 is a Stevens’ design for a register stove and 
fender, etc., combined; old fashioned maybe, and, 
pernaps, not very economical in the use of fuel accord- 
ing to present-day ideas, but chaste and elegant in 
design. Look at the fine ornamentation on the 
metal back, which would be obscured by smoke and 
soot every time the fire was lit; from an art point of 
view, however, the work is one of genius. 

Fig. 4 is a handsome specimen of a hall stove, worthy 
to grace the entrance hall of any mansion, and is 
surely the high water-mark of art possible in this 
direction. It 1s a very finely executed work, full of 
detail, but not too highly decorated to take away 
from the completeness and elegance of the design as 
a whole. 

The panels in Figs. 5 and 6 are by the cele- 
brated artists William and Henry Hawarth, who 
were pupils of the Royal Academy during the presi- 
dency of Sir Joshua Reynolds. ‘These designs are the 
property of the Carron Company, and were executed 
in the 18th century. The carvings are master- 
pieces of the carver’s art, and the great variety of 
fireplaces made from them to-day attests the skill 
of the designers and workmen alike, combining as 
they do that grace and perfect finish which are the 
aim of every true artist and intelligent craftsman, 
The beautiful execution and detail of two examples 
arrest attention, viz., “The Shrine” and ‘ Venus 
and Adonis,” which are masterpieces both in design 
and execution. The Company are fortunate in pos- 
sessing many other specimens of these artists’ work, 
which worthily uphold their world-wide reputation 
for artistic castings. 

Fig. 7 illustrates an umbrella stand in the writer's 
house, made of cast iron. The modelling of the boy 
is a fine specimen of art, and attributed to the late 
Godfrey Sykes, but this cannot be vouched. The 
patterns were bought at a sale of a local foundry now 
non-existent. The stand is painted in natural 
colours, and so life-like that strangers are quite 
startled on first seeing it. 

Fig. 8 is an illustration of cast iron as applied to 
furniture. The example shown is by a Rotherham 
firm now out of existence, and acts as a hat and 
umbrella stand, with hall table combined, and 
altogether is a very creditable piece of workmanship. 
The table top is of marble, a the mirrors are fine 
plate glass. The design is typical of the period—the 
early Victorian—and combines modelling of the 
beautiful and grotesque, enriched with floral and con- 
ventional ornament. Notice the children’s figures 
supporting plates of fruit and the birds approaching 
same; the mask or man’s face over the centre mirror 
and the two animals’ heads on the side panels, which 
terminate in a beautiful leaf and fruit design. It is 
a large size, and requires a spacious entrance hall to 
show it to advantage. The height is 8 ft. 10 in., the 
extreme width 7 ft., and the depth about 1 ft. 8 in. 


External Decoration. 

Naturally with this section, perhaps, the writer is 
not able to give so many specimens of what may be 
described as productions of the very first rank in 
high-class art. Of course, this, to a great extent, may 
be accounted for by the fact that cast iron and even 
bronze suffers considerable depreciation from 
exposure to the atmosphere, especially in our large 
cities and towns. For the inventor who can produce a 
cast-iron or a bronze impervious to atmospheric effects, 
a large fortune awaits. Some of the most beautiful 
examples in this section are of cast-iron \ entrance 
gates, and the writer has been successful in secur- 
ing one or two particularly fine specimens, 
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Examples of Art as Expressed in Castings. 


Fic. 8.—Hat anp Umpretia Sranp 1x Cast Iron. Fics. 9 anp 11.—Fountarns 1x Cast Iron, 
sigNeD BY JoHN Fic. 10.—‘‘ Toe Siayer,’’ sy Jonn Beit, Cast 1n Iron. Frias. 12 
anp 13.—Garpen Seats rn Cast Iron, BY THE CoaLBROOKDALE CoMPANY. 
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Other items in this class are fountains both for 


gardens and public monuments, balconies and 
verandahs, ornamental columns, tomb railings, 
ornamental gutters and pipes, garden seats, lamp 
posts, ete. Probably one of the most important and 


by no means the least artistic section in this branch 
is that devoted to the production of fence work of 
all kinds, viz. :-- Entrance gates, hand gates and piers 
for the same, railings and fencings, crestings, friezes 
and panels. Gates are constructed in various ways, 
principally in the following : — 

(ast gates, made in panels or sheets, which are pro- 
portionally heavier than wrought ones, the nature of 
the designs being therefore wholly different from either 
of the other kinds. For large gates they are more 
massive in appearance, whilst for smaller gates they 
are less costly than wrought iron. Wrought gates 
with cast or malleable enrichments combine the best 
characteristics of both materials, viz., the strength 
and lightness of wrought-iron framing and the full 
effect of cast-iron work in the panels or enrichments. 
In the smaller applied parts these, castings are in 
malleable iron, and in some of the designs undercut 
work is introduced with excellent effect. Of course, 
wrought-iron gates pure and simple do not enter 
within the scope of this Paper. 


French Castings. 

France was one of the pioneer countries to produce 
high-class artistic castings, in many respects not 
acceptable to English taste as regards their very 
florid ornamentation and also their very free treat- 
ment of the nude in art. With their workmanship 
they can challenge comparison with the world, and 
in beauty of design and skill in casting, they deserve 
the highest praise. They pay a great amount of 
attention to their moulding sand and preparation of 
the same, a very important detail in ornamental 
casting work. French sand and loam is largely in 
use amongst silversmiths for producing fine false- 
cored figure work, ete. In the casting of 
figure and statue work, monumental and other crosses, 
cups, vases and fountains, ete., their designs and 
execution place them on a very high plane of art. 
Kven to-day, the intricate and thin castings required 
for motor-car cylinders which they make have a 
reputation the world over. 


Berlin Work. 

Another section covers the famous specimens 
of the moulder’s craft known as Berlin castings. The 
exquisite character of the Berlin iron castings is 
known and acknowledged on all sides, and also the 
perfection to which those works may be carried in 
the smaller kinds. Even jewellery used for personal 
decoration is made in cast iron. Finger rings, ear- 
rings, brooches, bracelets and caskets, all highly 
decorative, in which are found delicate tracery of so 
minute a character as to require careful examination 
to detect the lines. The beautiful colour imparted to 
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the work enhances its value, by its tone and unpre- 
tending character. 


Castings for Gardens. 


The next section to be illustrated consists of 
articles for use in gardens, lawns, etc., and com- 
prises examples of garden seats, vases, flower pot 
stands, fountains, etc., many of which are specially 
adaptable for high-class artistic adornment and design. 

The fountain shown in Fig. 9 is the production of 
the Coalbrookdale Company, and is English workman- 
ship and design throughout. This was designed and 
modelled by the late John Bell, R.A., the sculptor who 
produced the group of “‘America” for one of the 
corners of the Albert Memorial in London. The “‘ Boy 
and Swan ” is an example by Bell at his best, and the 
workmanship, from the moulder’s point of view, of the 
very front rank. 

Fig. 11 is another example of the work of John Bell, 
depicting Andromeda chained. The graceful figure of 
Andromeda from the sculpture has been excellently 
rendered, and is a work in every way honourable to 
British art manufacture. As an example of casting it 
may take rank with the very best specimens exhi- 
hited. The figure is very elegantly conceived, and 
has a charming simplicity of treatment, and is worthy 
to, rank with the very best French art in this class. 
The pedestal is a work of much fancy, and is in the 
“highly-wrought style of the Cellimi period. It is 
emblematical throughout of the story of the figure it 
supports. 

Fig. 10 is John Bell’s famous statue of “The Eagle 
Slayer,” cast in either iron or bronze, of noble pro- 
portions, standing about 8 ft. high. A criticism of 
this work of art would be an impertinence. The photo 
speaks for itself of its merits.’ 

The two examples shown in Figs. 12 and 13 are by 
the Coalbrookdale Company. The frst is a very elegant 
design, well executed, and a suitable adornment for 
any garden. The other, however, is the one 
to which special attention is drawn. This is a 
fanciful and beautifully executed design, but the 
centre panel cannot be commended, the female figure 
in which seems a complete caricature. Probably this 
would not appear so in the actual casting, and may 
be due to the print from which this picture is taken, 
an old wood cut of 1878. On examining the specimen 
in detail, an extremely good effect is secured by the 
depicting of a silken rope, which is draped ulong the 
back, twines through the centre and side posts and 
through the mouths of the fabulous animals’ heads, 
and ends in tassels resting on the arm of the seats. 
The arms are ornamented with masks, and the legs 
terminate in representations of hoofs. A feature of 
the design are the fine bird models in the pattern, 
those on the arm appear very natural and life-like. 
The flower and leaf spravs on the legs underneath 
the seat are well worked out. A fine example of 
light ornamental castings applied to everyday use; a 
eredit to designer and manufacturer, and a thing of 
beauty to place in any garden. 
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Queries. 


Trouble with Pump Castings. 

We are making pump castings which have to stand 
_a very high pressure, and are experiencing great diffi- 
culty in getting them solid right through; after being 
machined and when they come to be tested they leak. 
Also we make the blank wheels for the above (from 
3 ft. up to 6 ft. in diameter, arms § to ? thick, 9 in. 
bosses in centre by 5 in. deep, and the rim 8 in. deep 
by 3 in. thick). e teeth are all cut, but we have 
a difficulty in getting them solid—they show spongy 
at the bottom of the teeth when cut, which condemns 
the otherwise good casting. We use the best of Scotch 
and Lincoln pig-iron, half-and-half, with half of good 
machinery scrap. The down gate for the wheels is 
about 2 in. diameter to the centre boss, and fed there. 
Can any of your readers give an idea of cause and 
possible remedy “Ww. R. R. M.” 

Answer.—The grade of Scotch iron used by our cor- 
respondent is not stated, but in our opinion neither 
Scotch nor Lincoln pig with scrap is absolutely suit- 
able for the castings mentioned. The difficulty experi- 
enced in getting the castings thoroughly solid is very 
prevalent, especially so where only ordinary graded 


irons are empioyed, and we consider some such irons 
as ‘‘ Frodair” and “ Lydka Cylinder ” should be util- 
ised, in the proportion of, say, 25 per cent. (or a little 
more if possible) of each, and the remainder good- 
quality scrap. With this mixture, a really sound and 
solid casting should be obtained, provided the iron is 
run very hot and cast energetically. A heavy head is 
also very essential. , 


Mixture for Baths. 

Can you give me a mixture of metal for baths. I 
have trouble with them cracking. They are put into 
a muffle for the purpose of enamel, and many crack 
when taken from the muffle. 

Answer.—Our correspondent gives no indication as 
to his present mixture, consequently we are not in a 
position to say anything as to its suitability, or if it 
allows some adjustment to vield better results. We 
might, however, refer him to The’ Frodair Iron and 
Steel Company, Limited. of Fenchurch Street, London, 
as they have an iron —“ Norrfield L.M.,’’ which is suit- 


able for such castings. 


Curota For Cast-Tron. 


“Small Cupola Furnace for Cast 
Iron. . 


The small cupola shown in the drawing is very 
useful for ironfounders who only make castings 
occasionally, and is particularly adapted for special 
castings. It is built up of two parts, the cupola a 
and the neck b, and is provided with an air cham- 
ber c, supplying blast to the upper tuyeres for the 
melting process, whilst a second air chamber d, 


~ enables air to be introduced just above the hearth of 


the furnace for heating it up. These chambers are 
connected by a pipe e¢, provided with valves f, f', 
through which the air is fed to one or other of the 
chambers. 

The lower tuyeres enable the furnace to be heated 
up in 15 minutes, and the first melt to be utilised. 

e tap hole is made at the beginning of heating up, 
and a slag hole g, is provided for running off the slag. 
The stack is supported independently, so that the 
neck of the furnace can be removed for repairs. 


Section CO 


The lower part h, of the stack can be detached in 
order to leave sufficient space to get at the interior 
of the cupola for cleaning or repairs. The charge is 
introduced through a door i arranged in this lower 
portion of the stack. 

The furnace will melt 12 to 14 ewt. per hour. The 
crucible holds 3—3} ewt., and the top about 5 ewt. 
Tt can be started with 66 Tbs. of coke. Six ewt. of 
metal can be melted and poured in an hour, includ- 
ing the time occupied in heating up; and castings 
(pillars, ete.), up to 3—3} cwt. can be obtained in 
good condition. 

The furnace is lined with firéclay 4} in. thick, 
which will last out the working of 12 to 15 charges 
of 16—20 ecwt. of metal without needing repair. 
This applies to the fusion zone, the upper portions 
having a’ working life two or three times as long. 
The tap hole j, 4 in. by 5} in., is arranged just 
above the lip, and the sand plug closing this hole is 
kept in position by an iron plate. The cupola is 
mounted on a cast-iron base k, about 18 in. in 


height.—‘‘La Fonderie Moderne.” 
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Foundry Plant and Equipment. 


The ‘‘Perkins” Pattern-Maker's 
Bench, 


The pattern-maker’s bench shown in the accom- 
panying illustration has a specially prepared hard- 
wood top and is securely bolted on to two iron legs, 
which in turn carry two shelves, secured by four tie 
bars. As will be seen, this type of bench allows full 
use of the shelves without their becoming the recep- 
tacle for shop refuse, as usually happens with 
the old-fashioned well. The hardwood top is, in 
length and breadth, slotted with holes to accommodate 
an adjustable steel top for cramping purposes. Each 
iron standard is provided with a special carrier, which 
enables one man to hold and shoot the edges of long, 
heavy boards without the help of a labourer or pack- 
ings. When required for large work, the bench 
is fitted with an automatic tool rack which enables a 
man to have a clear, flat top at once, without moving 


The ‘* Stereo ’’ Pyrometer. 


An interesting and useful form of pyrometer is 
illustrated in the accompanying drawing. It is 
applicable for ascertaining the temperatures of 
muffles, crucible furnaces, gas retorts, kilns, malle- 
able-iron furnaces, open-hearth, case-hardening, an- 
nealing and other furnaces. It is used like a stereo- 
scope—hence its name, “Stereo” pyrometer. The 
apparatus consists essentially of small glass cells con- 
taining dyes, the absorptive powers of which are so 
chosen that all the light of whatever colour emitted 
by a hot body is absorbed. 

As the intensity of the light and the range of wave 
lengths emitted by any one y is a function of its 
temperature, it follows that cells can be constructed, 
each corresponding to a definite temperature. A 
great number of dyes of all concentrations have been 
examined spectroscopically to test their specific absorp- 
tion. In combining these, it was discovered that the 
eye was more sensitive for the change from darkness 


Tue Perkins ” PArrern-Maker’s Bencu. 


a tool from its regular place. At the front end two 
adjustable wood planing strips are provided. 

The “Perkins” vise has been specially designed for 
use in up-to-date pattern shops and is the outcome of 
long experience in the difficulties pattern-makers are 
faced with every minute, viz., to securely hold 
straight and irregular shaped work, without danger 
of slips or marking. The vise is operated by a con- 
tinuous quick serew and is entirely without compli- 
cated parts, and is fitted with automatic adjusting 
attachments, by which taper, circular, oval and seg- 
menal work, ete., may be securely held; in fact any 
regular or irregular form. In addition it is provided 
with a vertically adjustable steel stop which enables 
work too large for the jaw opening of the vise to be 
clamped either across or along the top of the bench. 
The fullest advantage of this vise is obtained when 
used in conjunction with a “Perkins” bench. The 
makers of the foregoing apparatus are Messrs. Chas. 
Hall & Co., Newton Ironworks, Dixon Street, Dantzic 
Street, Manchester. 


to a certain wave length in the dark red, than from 
darkness to a combination of all the wave lengths 
emitted. When the luminosity of a coloured object 
is very much reduced, a point arrives at which it no 
longer appears coloured, although still visible, but pre- 
sents usually a pale, greyish phosphorescent colour. 
This is supposed to be due to the fact that the rods 
of the retina are.not sensitive to colour, though giving 
the impression of light, the colour appearing as soon 
as the intensity is sufficient to stimulate the cones of 
the retina; the change from a phosphorescent glow 
to the almost complementary dark red (which is 
> wag to predominate in the dye mixtures) is very 
sharp. 

The stereoscopic form enables both eyes to be used, 
while no accessory instrument is required as in the 
case of electrical pyrometers and the radiation pyro- 
meter. The ‘‘Stereo’’ pyrometer is a zero and not a 
comparison instrument; the point observed is when 
the object just disappears from view. No standard 
tints or constant illuminants are required as in the 
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case of the absorption or optical pyrometer. The 
instrument is used at a distance away from the hot 
body, so that no part of it suffers from the chemical 
changes, disintegration and depreciation which all 
bodies experience at high temperature. It can be 
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used at any convenient distance so long as the inter- 
vening space is comparatively free from smoke, etc. 
It should be noted, however, that it cannot be used 
unless the hot body is visible either directly or by 
reflection. It gives readings that are slightly too low if 
thick layers of carbon monoxide, carbon-dioxide or 
water vapour are interposed. If dense fumes are inter- 
posed, the readings will ba distinctly low. The tem- 
perature of an object in a furnace appears slightly 
higher than the same object out of the furnace. 

in using it to ascertain the temperature of 
article in, say, a case-hardening muffle, it is not neces- 
sary nor desirable to raise the door or front of the 
furnace, for the articles can be viewed through an 
observation port located at any convenient part of 
the furnace. The pyrometer is applied to the eyes, 
and in half a> minute the articles will be visible as 
a deep maroon or crimson patch of the same shape 
as the observation port, if their temperature is higher 
than that engraved on the cell caps. 

When it is desired to maintain one steady tempera- 
ture the employment of the form illustrated is recom- 
mended. This contains two pairs of cells, one for a 
temperature slightly higher than the other. The 


Founpry Rippies. 


articles or furnace will-he at the correct temperature 
when the observation port is visible through the 
lower and invisible through the higher cell.- The 
makers of the apparatus are Messrs. W. and J. George, 
Limited, Great Charles Street, Birmingham. 


'Wylilie’s Riddles, 


The hand riddle shown herewith is made by Messrs. 
W. L. Dobbie & Co., 68, Gordon St., Glasgow, who 
claim that its construction enables considerable 
economy to be effected. The rim, which is galvanised 
after being made, is said to be practically indes- 
tructible, and neither warps, twists nor rusts. It is 
stamped out of one piece of steel without weld or 
joint and serves for any size of mesh. New bottoms 
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can be easily fitted, without tools, and be held 
securely in positions. When the bottom is worh out 
the rim is still intact and serves for at least 30 further 
bottoms, and this method of replacing is. said to save 
33 per cemt. of the cost of ordinary new riddles. The 


size of the rim is 21} inches diameter and the bottoms 
are of 1-16 inch mesh upwards. 


Swinging Sand-Sifter. 


Another useful foundry appliance, made by Messrs, 
Chas. Hall & Cov, is the swinging sand-sifter shown ~ 
herewith. This machine has been designed to meet 
the wants of an efficient sand riddler at a moderate 
cost. The framing is of cast-iron, well stayed. The 
upright shaft and loose pulley are fitted with self-ciling 


SwinGinc SAND-SIFTER. 


bearings. | The riddle is suspended by four rods, and 
motion for same is taken from the crank, fastened to 
the vertical shaft, which is driven by the gearing and 
pulleys, etc. The fast and loose pulleys can be 
set to any angle, as the framing of same is adjustable. 
The inside dimensions of the riddle are 19 in. x 36 in., 
and the depth is 9 in. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accompanie _ 
the application. When inventions are communicated the name 
of the communicators are in brackets. 


— 


16,696.*Production of cores or moulds for metal-casting 


purposes. W. Kurze. 
16,734.*Manufacture of cores and moulds for casting 
purposes. W. Kurze. 
16,827. Casting ingots, etc., of steel or other metals or 
alloys. H. C. La 


Ww. 
17,021, Castings. W. Millspaugh. 
18,406. Refining molten pig-iron for steel-making. T. 
wyman. 
18,414.*Cupola furnaces. P. Anderson. 


Abstracts of British Patent Specifications recently 
accepted. 


12,747 (1910). Process of, and Gas-fired Furnace for 
use in, the Heating, Annealing, and Hardening of 
Metals.—Paul Schmidt & Desgraz Technisches Bureau, 
G.m.b.H., Hanover, Germany.—Fig. 1 is a_ vertical 
longitudinal section of the furnace, and Figs. 2 and 3 
show vertical cross sections on the lines 11—11 and 111 
—111 tively. Above one end of the hearth a is 
provided the combustion chamber } for the gas and air 
mixture. The combustion gases pass from here through 
the upper combustion passage c to the up-take. The air 
necessary for the combustion of the gas enters a cham- 
ber d provided above the e c through a pipe f, 
and in front of the nozzle i it mixes with the gas, which 
3. 


lem 


Gas-fired Furnace for use in Heating, Annealing, 
and Hardening of Metals. 


is conducted through the passage g and the nozzle A. 
Below the nozzle i there are provided in the hearth a 
apertures k which lead into the passages m provided 
below the hearth a, so that the latter can be heated 
from both sides. The gases from the upper passage ¢ 
are conducted by the up-take n, which is controlled by 
a damper r, to the flue; whilst those from the passages m 
are conducted to the flue by the up-take 0, which is 
provided with a damper s. It is therefore possible, by 
the adjustment of the dampers r and s, to conduct the 
combustion gases either only through the upper passage c 
or through the lower passages m, or the gas current 
can be divided, so as to pass simultaneously through 
the upper and lower passages. As shown in Figs. 2 
, and 3 the hearth is constructed of perforated slabs in 
such manner that continuous series of holes are formed 
through which the articles that it may be desired to 
anneal, are passed. 


14,955 (1910). Manufacture of Steel for Armour Plates, 
Guns, and other Steel Articles. W. Beardmore, Parkhead 
Forge Rolling Mills and Steel Works, Glasgow.—Accord- 
ing to this invention the steel, besides having a low per- 
centage of carbon, contains metallic constituents other 
than ferrite, which constituents are of such a character 
and are used in such proportions ‘that the strength and 
toughness of the steel are afforded by the solution of the 
constituents in the ferrite. The proportion of carbon in 
the steel is so low that the hardening carbon formed 
on -heating the steel above the first critical point Ac 
(but not above the second critical point Ac,) has little 


effect upon the toughness. The carbon should not ex- 
ceed 0.25 per cent. The most important of the metallic 


constituents employed are molybdenum, nickel, and 
tungsten. These three metals are always present. The 
composition of a steel found satisfactory is as follows :— 
Carbon, 0.15 to 0.25 per cent. ; molybdenum, 1.00 to 2.00 
per cent.; nickel, 5.00 to 6.00 per cent.; tungsten, 0.25 
to 1.00 per cent. ; not exceeding 0.50 per cent. 
ferrite, the remainder. In addition to the above-stated 
constituents, the steel would contain some smailll per- 
centage of sulphur which, however, 
should of course be as small as possible.. 


17,288 (1910). Crucible Furnaces. W. Buese, 41, 
Btader, Chaussee, Hanover, Germany.—Fig. 1 is a ver- 
tical section through a furnace; Fig. 2 is a similar view 
of the detachable base; Fig. 3 is a plan; and Fig. 4 is 
» side elevation. The furnace comprises a shaft 1, pro- 
vided with hollow trunnions 2 supported in bearings 11 
formed in supporting standards 8, so that the furnace 
can be ti . The casing has a bottom ——. a 
slab of refractory material 7 supported by a metal plate 
12, which is provided with flanged edges so that the 

late and the refractory material which it supports can 
be bolted to a corresponding flange on the bottom of the 
casing. Formed on the under side of the plate 12 is a 
hollow chamber 17, through which cooling air is circu- 
lated, supplied by a pipe 18 which passes through the 
hollow trunmions 2 in the usual manner. The chamber 
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Crucible Furnace, by Buess. 


17 is preferably provided with a baffle plate 19 of the 
shape shown in Fig. 3, which divides the incoming air 
and ensures its thorough circulation through the cham- 
ber. After ing through the chamber 17 and being 
warmed, owing to the proximity of this chamber to the 
hottest part of the furnace, the cooling air is supplied 
to the fuel nozzle 14 through a pipe 16 shown in We. 4. 
The liquid fuel is supplied to the nozzle through a valve- 
controlled pipe 15, and a valve is also supplied to control 
the supply of compressed air to the nozzle. It will thus 
be seen that the compressed air which injects the liquid 
fuel, not only serves to cool the hottest portion of the 
furnace, which is most likely to be worn out, but is 
simultaneously warmed prior to its mixture with the 
liquid fuel to form a gaseous mixture employed to heat 
the crucible. To effect the tipping of the furnace when 
the crucible is to be emptied a worm wheel 33 is em- 
ployed, this wheel being keyed to one of the trunnions 
2 and engaged by a worm 34 rotated by a hand wheel. 


18,010 (1910). Manufacture of Hard Steels Direct 
from Cast Iron. A. G. Cinille, Epierre, Savoy.— 
Fig. 1 is a converter in section arranged for the blast 
to be — through the bottom or end, the converter 
being shown in the horizontal position for the passage 
of the electric current. Fig. 2 is a section of the con- 
verter arranged for the blast to be admitted through 
the side, the converter being shown in its vertical posi- 
tion for the blowing operation. Fig. 3 is a section of 
a converter of which a part of the lining itself ‘serves 
as an electrode, Fig. 4 is a section on a larger scale 
showing an electrode and .the method of making the 
electric connections. Fig. 5 is a rear elevation of the 
converter. Fig. 6 is a section on a largér scale taken 
on line 6—6 of Fig. 5. Fig. 7 is a cross section with 
lateral blast, the section being taken on line 7—7, Fig. 


542 

|| 

| 

33 

fe Pi FIG. 4 

an 


THE FOUNDRY 


TRADE JOURNAL. 


543 


2. Fig. 8 is a cross section on line 8—8, Fig. 2. Fig. 
9 is a vertical section of a converter with lateral blast 
aud having a single electrode and a tuyere inclined 
towards the bottom of the converter, Fig. 10 is a view 
similar to Fig. 9, and showing the converter put into 
position for the blowing operation. Fig. 11 is a detail 
view on a larger scale showing the lining of the con- 
verter arranged to serve as an electrode. 
arrangements shown in Fig. 1, 2 and 3, the converter 
should be put into the horizontal position for the appli- 
cation of the electric current, whether the electrodes U 
are of opposite polarities, as in Fig. 1 or whether the 
two electrodes U are of the same polarity, as in Fig. 3 
the current then passing through the molten metal 
and the part of the lining of the converter forming the 
other electrode of opposite polarity to that of the 
electrodes U. The electrodes U are at the back of the 
apparatus on the side where the nozzle O is located. 
In the converters with lateral blast (Figs. 2 and 3), 
the openings B serving for the passage of the carbons 


, 
Manufacture of Hard Steels direct from Cast-iron. 


U are above the blast box A. The electrodes U U are 
suspended from supports, independent of the converter, 
which are provided with winches, and ropes for manipu- 
lating the electrodes and also serve for supporting the 
terminals for the current. The electrodes are lowered 
into the furnace through the openings B when the con- 
verter is horizontal. Each electrode may be formed 
(Fig. 4) of a carbon electrode proper, U, lengthened 
by a head C of carbon, or metal, into the electrode U 
and through the head C passes a copper rod a tap 

at its lower end to screw into the top of U and having 
its upper end threaded to receive a clamping nut b; 
this rod a is utilised for admitting the current by 
means of a conductor c clamped by a jamb nut d. The 
current also passes to the electrode through a cast iron 
collar D, which is made hollow to allow of a circulation 
of cooling water; this collar has copper cheeks e to 
which are fixed conductors cl, c2. The current there- 
fore passes to the head of the electrode by the enclosing 
collar D and by the rod a. 


29,830 (1910). Manufacture of Iron and Steel. A. 
Boucher, Prilly, Canton Vaud, Switzerland.—This in- 
vention relates to an improved process of obtaining 
alloys of iron and steel by the use of electrolytically 
deposited iron, by means of which it is possible either 
in an electric, Bessemer or Martin furnace, or a melt- 
ing or crucible furnace to obtain iron and steel of an 
exactly predetermined quality and without impurities. 
This process congjsts in using as raw material for eup- 
plying the furnaces in question, iron obtained by elec- 
trolytic refining of cast iron, for instance, the 
Boucher process forming the subject of Specification 
No. 28,746 of 1910, other metals in the pure form which 
it is desired to alloy with the iron being added in the 
desired proportion. In using this iron, which may be 
considered as practically pure, it is possible to obtain 
during the operation, proportions, both of car- 


In the - 


bon and of other metals and metalloids, to be incor- 
porated into the iron for the pu of obtaining iron 
and steel of a strictly predetermined qualit; with- 
out impurities, whether it be question of ordinary steel 
or of special iron or steel, such as tungsten-steel, 
nickel-steel, chrome-steel, ferro-nickel, fe rome, 
ete. The operation is simplified in the sense that, by 
adding to the chemically pure iron substances which are 
aiso chemically pure, such as carbon, tungsten, ete., 
the operation is reduced to a simple mixing by melt- 
ing or fusion. 


Trade Talk. 


Ricuarp Pars, Limitep, have removed to Belvedere 
Works, Belvedere, Kent. oo 

Messrs. J. Parkinson & Son are extending their 
Canal Ironworks, Shipley. 


Tue Carron Company are extending their foundry 
at a cost exceeding £6,000 

Mr. F. L. Rawson, consulting engineer, has removed 
his offices to 3, London Wall Buildings, E.C 

Extensions are being made at the works of Messrs. 
G. Cradock & Company, Limited, Wakefield. 

Messrs. Frepertck Ryman & Company, engineers, 
have removed to 116, Livery Street, Birmingham. 

Messrs, Rosert Hurron & Sons, ironfounders, 5, 
George Street, Whitby, Yorks, are relinquishing their 
business. 

A NEW machine shop is to be erected at the Wharf 
Foundry, Well Street,-Bolton, Lancs., owned by Messrs. 
Jackson & Brother. 

Messrs. Curisty & Norris are making extensive 
alterations and additions to their Broomfield Road Iron 
Works, Chelmsford. 

L. GarpNer & Sons, are addin 
and other extensions to their Barton Hall 
Patricroft, Manchester. 

Art an extraordinary general meeting of Messrs. James 
H. Tozer & Son, Limited, it was resolved to voluntarily 
wind up the company. 

F. Prarr & Company, Liurrep, of the Hagle Iron 
Works, Victoria Street E., Halifax, have been placed 
on the Admiralty list. 

Catpwett & Company, Limirep, have appointed F. 8S. 
Dudgeon, Limited, 30, Great St. Helens, sae E.C., 
as their London agents. 

Tue new works of Messrs. Andre Citroen & Company 
situated at 31, Quai de Grenelle, Paris, were officially 
inaugurated on July 22 last. 

Messrs. JosepH Ruopes & Sons, Limitep, engineers 
and ironfounders, are making extensions to their Grove 
Ironworks, Kirkgate, Wakefield. 

James Crews & Sons, Limirep, brassfounders, 195, 
Aston Road, Birmingham, have established branch works 
in Dartmouth Street, Birmingham. 

Messrs. F. Evans & G. Martin, carrying on business 
as engineers at 20, Portia Street, Liverpool, as Evans 
& Martin, have dissolved partnership. 

Messrs. Brown, Brown & Company, engineers and 
machinery merchants of Victoria Mills, Low Pavement, 
Chesterfield, are relinquishing business. ; 

Mr. H. W. Teeron, engineer, has moved temporarily 
to 19a, Lichfield Street, Hanley, as kis old premises at 
Foundry Works were destroyed by fire recently. 

Tue engineering works of Messrs. E. R. & F. Turner. 
Limited, at Ipswich, which cover over four acres, were 
almost completely destroyed by fire on August 21. 

Tue works of the Brett’s Stamping Company, Limited, 
Coventry, are being extended, as also are the premises 
and plant of the Sterling Metals, Limited, Coventry. 

have been appoin' lon ex agente for Sperryn 
f Company, Lien! d, brassfounders, of Birmigghem. 
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Messrs. Barker, Spink & Leasz, engineers, have re~ 
moved their business from the Springfield Works, Guise. 
ley, Yorks, to the Park Works, Rosse Street, Shipley. 

Jones & Artrwoop, Titan Works, Stour- 
bridge, have acquired the hydraulic engineering busi- 
ness of Birch, Killon & Company, Cooper Street, 
Manchester. 

Tue Fatcon Iron Works, Liwirep, of the Falcon 
Iron Works, Oldham, have appointed Messrs. H. 
Mackay & Company, 4, Southampton Row, W.C., as 
their sole agents in London and district. 

Ham, Baker & Company, Limirep, engineers and iron- 
founders, of 13, Grosvenor Road, Westminster, London, 
S.W., and the Municipal Engineering Works, Langley, 
Birmingham, are extending their works. 

Tue London offices of the Carbrook Steel Works, 
Limited, Tinsley, Sheffield, have been removed to 11 & 
12, Clement’s Lane, EC. Mesers. Campbell, Macmaster 
& Company are the company’s sole London agente. 


Tue firm of James Morrison & Company, Sea View 
Tron Works, Bo'ness, has been-dissolved. Mr. A et 
Durham, 33, Charlotte Square, Edinburgh, has been 


appointed trustee for the purposes of the winding-up. 

Mr. A. L. Curtis, consulting engineer, late of Johan- 
nesburg, Philadelphia, and Chatteris, has associated 
himself with the Frodair Iron & Steel Company. Limited, 
and is representing them in Manchester and district. 

Messrs. R. Leapiey. R. Hunt. A. Warts, and R. A. 
PALMER, carrying on business as brass founders, at 82, 
New John Street West, Birmingham, under the style of 
Robert Leadley & Company, have dissolved partnership. 

At the Leeds Court on July 19, Mr. J. P. Burgess. 
38. Albion Street, Leeds. was apprinted liquidator of 
the Bosshardt Casting Process, Limited, ef Cabinet 
Chambers. Basinghall Street, Leeds, with a committee 
of insnection. 

Tue partnership hitherto subsisting between Messrs. 
D. John and H. Owen, carrying on business as en- 
gineers and smiths, at the Arches, Quay Parade, Swan- 
sea, under the stvle of The North Dock Engineering 
Works, has been dissolved. 

Tue shareholders of the Cessnock Repairing Company. 
Limited, engineers, etc., Govan, Glasgow, have resolved 
that the company be wound up voluntarily and that 
Mr. John Heggie Steven, C.A., 82, Gordon Street. Glas- 
gow, be appointed liquidator. 

A contract for ten 10-wheeled passenger locomotives, 
required for the South Manchuria Railway, has been 
equally divided between Messrs. Beyer, Peacock & Com- 
pany, Limited, of the Gorton Foundry, Manchester, and 
the American Locomotive Company. 

Tse Wevpress Steer Tuse Company, Limirep, of 
Rotton Park Street, Birmingham, and Wednesfield, pro- 
pose slertly to start manufacturing their own steel 
blooms. The necessary plant is to be erected on the s‘te 
of the Coalite Works at Wednesfield. 

A RECEIVING order and an order of adjudication on 
the debtor's own petition, has been made against Wil- 
liam Lewis’ Shakespeare, 38, Shrewsbury Road, and 
Fornham Works, Suffolk Road, Sheffield, pattern maker 
and etgineer trading as Shakespeare, Belt and Com- 
pany, 

Tue Works Rotherham. of “Yates, 
Haywood & Company, and the Rotherham Foundry 
Company, Limited, were offered for sale by public 
auction, recently, as a going concern. There was a fair 
attendance, but no bid for the property, which was 
eventually withdrawn. 

Mr. G. F. Wesr has resigned his position as managing 
director of James H. Tozer & Son, Limited, of Birken- 
head and Londov. and has commenced business on his 
own account at Caxton House, Westminster, London, 
S.W., under the style of George F. West & Company, 
engineers and contractors. 

Tue estates of Hamilton & Company, engineers. 230, 
Berkeley Street. Glasgow, have in virtue of and for 
the purposes of the Cessio Acts, been transferred to Mr. 
If. M. Steele, 1990, West George Street. Glasgow, as 
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trustee. Creditors must lodge their claims on or before 
November 28. The creditors meet on December 20. 

Me. A, Carrer. is -severi his connection with 
Moses Eadon & Sons, Limited, Sheffield, and is joining 
Mr, Samuel Warren, steel manufacturer, Soho Strevt. 
Sheffield, whose business is being formed into a limited 
liability company under the title of Samuel Warren, 
Limited. Mr. Warren and Mr. Cattell will be the two 
first directors, | 

Tue engineering works formerly in the occupation of 
Henry Williams, Limited, Cathcart. Glasgow, have been 
acquired by Messrs. G. & J. Weir, Limited, whose 
Holm Foundry they adjoin. It is pro to put the 
necessary alterations in hand immediately, as additional 
floor space is sorely needed, and the land recently ac- 
uired is the only direction in which the works could 
extended. 

Tue secretary of the Machine Tool and Engineering 
Association, 104, High Holborn, W.C., has issued a 
notice to the effect that the Association has been regis- 
tered as a limited company. Its primary object is 
to exercise control over the organisation and frequency 


of exhibitions, and its policy is to promote 
one in London every three years, and _ possibly 
one in the provinces alternately with those in 
London. 


Mr. W. W. Strarrorp, late works manager of the 
Crane Works, Parkhead, and previously of Easton & 
Andersons, has commenced business on his own account 
at 165, Liverpool Great Road, Crosby, Liverpool, and 
has been awarded by the Corrosion Committee of the 
Institute of Metals the contract for the design and 
supply of the experimental condensing plant to be used 
in connection with the researches into the causes of the 
corrosion of condenser tubes. 

Tue works at Briton Ferry, Glam., of the Briton 
Ferry Works, Limited, have been closed down 
in consequence, it is stated, of the dumping of foreign 
material into this country. This step was fore- 
shadowed a month or so ago, when the management, 
after car>fully considering the commercial situation, de- 
termined that the only course open to them was to give 
the men notice. The company make hematite pig-iron. 
and have two furnaces with a capacity of 700 tons per 
week each furnace. 


Mer, F. W. Pavt, a British expert, who recently ar- 
rived at Sydney under a special engagement by the New 
South Wales Government, has been appointed Royal 
Commissioner to report as to the suitability of Austra- 
lian ores for the manufacture of iron and steel, the cost 
at which the various sections of iron and steel required 
by the Government can be produced, whether the exiat- 
ing arrangement with Messrs. Hoskins, local manufac- 
turers, is beneficial to the public interest, and the 
approximate cost of plant capable of producing the iron 
and steel likely to be required in future by the various 
State Governments and the Commonwealth. 


On August 1 meetings were held in London of the 
creditors and contributories in the liquidation of J. G. 
Childs & Company, Limited, engineers, of Willesden 
Green, N.W., under a winding-up order made on May 30 
last. A statement of the company’s affairs showed un- 
secured liabilities amounting to £20,640 and assets 
valued at £3,410. The receiver appointed on behalf of 
a debenture-holder, whose claim amounted to £5,000, 
had estimated the assets to realise £2,000 or £2,500, 
and it does not appear likely, according to the state- 
ment of the Senior Assistant Official Receiver, that the 
unsecured creditors will receive any dividend. The 
creditors resolved that the liquidation should be left in 
the hands of the Official Receiver, and the contribu- 
tories’ meeting was formally adjourned, there being no 
quorum present. 


At an extraordinary general meeting of the Wilsons 
& Union Tube Company, Limited, held at Glasgow 
on August 14, the provisional agreement for the sale 
of the company’s business to a new company which is 
to take over the principal tube making concerns in 
Scotland, with the exception of Stewarts & Dloyds, 
Limited, was adopted. The new company will be 
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’ AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. 


THE Cupola. 
| Evans's Rapid. 


Foundries Completely Furnished. 


EVANS’S NEW CUPOLETTE 
For Emergency Work. 


James Evans & Co., 

Britannia Works, 

Blackfriars, _ 
MANCHESTER. 


Telegrams: “‘LADLES, MANCHESTER.” 
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known as the Scottish Tubemakers, Limited. Accord- 
ing to the circular issued, the business will be taken 
over as from the 22nd _ inst. Messrs. Stewarts & 
Lloyds, Limited, although not a party to the agree- 
ment, have agreed to take a substantial interest in the 
new company, and will be represented on the directorate 
by Mr. T. C. Stewart. At an extraordinary meeting 
of David Richmond & -Company, Limited, held at 
Glasgow, the provisional agreement entered into with 
the other Scottish tube makers for the amalgamation 
of their businesses, was unanimously adopted. 


Mr. Artruur W. RicHarps, for twenty-five years 
with Messrs, Bolckow, Vaughan & Company, Limited, 
ef Middlesbrough, and for the last six years as general 
works manager, has opened offices at y and Navy 
Mansions, 109, Victoria Street, Westminster, London, 
S.W., as @ consulting engineer on iron. and 
steel ractice and  metallurgiet. Mr. Richards 
has had exceptional experience in the manufacture of 
iron and steel, having visited the most important 
works on the Contiment and in the United States. 
The various installations and improvements put down 
under his management for Messrs. Bolckow, Vaughan & 
Company have been most successful, and include the 
reconstruction of the blast furnaces, the installation of 
mixed-pressure turbines for power purposes, turbo blow- 
ing plant, sepeaiinns of the open-hearth plant, in- 
cluding charging appliances, besides other important 
alterations at the rolling mills and Bessemer plant. Mr. 
Richards has already heen engaged as consultant to 
works abroad. 


New Com panies. 


Aston Cross Founpry, Liirep.—Capital £500, in 
£1 shares, to carry on the business of founders, etc. 

J. F. Putas & Son, Limirep.—Capital £15,000, in 
£1 shares (7,500 preference), to carry on the business 
of engineers, etc. 

W. C. Tacxtey & Company, Liurrep.—Capital £500 
in £1 shares, to carry on the business of electrical and 
mechanical engineers, etc. 

J. & §. Eyres, Limrrep,—Capital £12,000, in £1 
shares, to on the business of ironfounders at Lord 
Street, Miles Platting, Manchester. 

Cuartes (BrrmineHam), Limrrep.—Capit 
£35,000 in £1 shares (10,000 preference), to carry on 
the business of machine tool makers, etc. 

Greorce CrarK, Junior & Company, Limitep.—Capi- 
tal £10,000 in £1 shares (2,500 preference), to carry on 
the business of coppersmiths, engineers, etc. 

Briventions, Limirep.—Capital, £100 in 1s shares, 
to carry on the business of founders, engineers, etc. 
Registered office: 21, St. Helen’s Place, E.C. 

ManurActurine Company, Limirep.—Capital, 
£1,000, in £1 shares, to carry on the business of 
machinery and plant manufacturers, insulators of wire, 
ete. 

¥. V. Lister & Company, Limitep.—Capital £1,000 in 
£1 shares, to carry on the business of ineers, etc. 
Registered office: 294, Dashwood House, New Broad 
Street, E.C. 

Summers & Sons, Liuirep.—Capital £4,000 in £1 
shares, to on the business of ineers as formerly 
carried on by A. G., A. W., and A. E. Summers at 


Wellingborough. 

M. Denton (Suerrrecp), Limrrep.—Capital 
£10,000 in £1 shares, to carry on the business of steel 
manufacturers, etc. Registered office: Loxley Works, 


Wishwood, Sheffield. 


Ricwarp Arnsworta & Company, Limitep.—Capital, 
£2,000, in £1 shares, to carry on the business of makers 
of engine and boiler fittings. Registered office: Audley 
Works, River Street, Blackburn. 

& Bicxnam, Limirep.—Capital £30,000, 
in £1 shares, to take over the business of a wire drawer 


and engineer, carried on at Bridgwater Works, Pendle- 
ton, Manchester, as Horsfall & Bickham. 

Wess’s WHEEL AND ENGINEERING CoMPANY, 
Limitep.—Capital £2,000, in £1 shares, to take over 
the business of wire wheel maker and engineer carried 
on by G. Webb at Priory Street, Monmouth. 

Derries, Limitep.—Capital £30,000 in 25,000 7 per 
cent. preference shares of £1 each, and 100,000 ordimary 
shares of 1s. each, to carry on the business of founders 
in iron, steel, copper and other metals and alloys. 

R. & J. Evans & Company, Limirep.—Capital £10,000 
in £50 shares, to carry on the business of shipbuilders, 
founders, engineers, boilermakers, etc., and to acquire 
the business of R. & J. Evans & Company, Limited (in 
liquidation), 

Pstmenos Synpicate, Limirep.—Capital £20,000, in 
£1 shares, to acquire and turn to account iron and 
chrome ore, magnesite, manganese, copper, and other 
mines, in any part of the world, and to adopt an agree- 
ment with G. J. Psimenos. 

Samvet Warren, Limitrep.—Capital, £10,000 in £1 
shares, to take over the business carried on by S. 
Warren at Soho Street, Sheffield, and to carry on the 
business of iron and steel manufacturers, converters, 
founders, etc. Registered office: Soho Street, Sheffield. 
Boarpite, Limrrep.—Capital £20,000 in 19,000 74 per 
cent. cumulative preference shares of £1 each, and 
20,000 ordinary shares of 1s. each, to carry on the busi- 
ness of manufacturers of, boardite, engineers, etc. 
Registered office: Queen Anne’s Chambers, Westminster, 
London, 8.W. 

Cuartes A. Garpiner, Limirep.—Capital £3,000, in 
£1 shares, to carry on the business of art metal workers, 
iron, brass, tin, and copper founders and smiths, etc., 
to acquire the business carried on by Charles A. 
Gardiner, at the Ivor Art Metal Works, 84, The Parade, 
Birmingham. Registered office: 84, The Parade, Bir- 
mingham. 

W. J. Davies & Sons, Limrrep.—Capital, £28,600, 
in 2,800 preference shares of £10 each and 600 ordin- 
‘ary shares of £1 each to acquire the business of manu- 
facturers of emery, emery cloth and paper, glass paper 
and cloth, ete., carried on at 109, Weston-street, Ber- 
mondsey, as W. J. Davies and Sons. Office: 109, Wes- 
ton Street, Bermondsey. 

Liwitep PartnersHip.—Lambert, Burnley & Com- 
pany, ironfounders, Eastbrook Foundry, Ernest Street, 

iamond Street, Bradford. Registered July 29, part- 
nership for seven years, from August 1, 1911. General 
partners, H. Burnley, 69, New Cross Street, Bradford ; 
and F. Lambert, 285, Manchester Road, Bradford. 
Limited partner, E. Smethurst, 239, High Street, 
Horton, Bradford, contributing £250 in cash, 

NatronaL Gas Enoine Company, Lamitep.—Capital 
£1,000,000 in £1 shares (400,000 6 per cent. cumulative 
preference) to on the business of and oil 
engine, electric and gas works plant manufacturers, en- 
gineers, etc., and to acquire the business carried on at 
Ashton-under-Lyne and elsewhere as the National Gas 
Engine Company, Limited. Registered Office: Welling- 
ton Works, Wellington Road, Ashton-under-Lyne. 


CHROMAX BRONZE.—This is an alloy of 
chromium, copper and nickel, which is claimed to be 
the only copper alloy which contains chromium, and is 
protected by patents. Ags chrome-nickel steel is recog- 
nised as the best steel, so this bronze is claimed to be 
superior to any other. As a bearing metal it is said 
to be unrivalled, and it has a high fusing point ot 
1,200 degrees F. It is stated that it will not fuse 
nor cut even if raised to red heat by friction, and will 
stand 20,000 Ibs. pressure per e inch on a 6-in. 
bearing surface at slow speed, The alloy has a tensile 
strength of 79,000 Ibs. per square inch with an elonga- 
tion of 3.3 per cent., and is extremely dense. It is 
acid proof, non-corrosive, is’ not affected by sea-water, 
and can be rolled into sheets and wire, 
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PURE METALS 


and ALLOYS: FREE from CARBON, — 


TITANIUM THERMIT 


for 


SOUND. STRONG, CLOSE-GRAINED CASTINGS. 


Aliso FERRO VANADIUM and FERRO TITANIUM. 


Full Particulars and PRICES from— 


THERMIT LIMITED 
Telegrams: “Fulmen, London” = 27, Martins Lane, 
Telephone: 3749 Central, Cannon Street; E.C. 


Works: 210a, Bow Road; E. 


BRITISH 
ADMIRALTY DOCKYARDS. 


he 

The following, selected from numerous letters, are eminent testimony as to t 
quality of ‘our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 


Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure is rating that we are very pleased with it, as we find we get sounder and cleaner castings, mor- 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke fer several 
years for qpouial, purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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Personal. 

Mr. W. S. Vavenan has been elected a director of 
Walter Scott, Limited, Leeds. 

Sir Georce B, Hrncrey has been appointed a Deputy- 
Lieutenant for Worcestershire. 

Tue late Mr. J. Harrison, of St. Anne’s-on-Sea, left 
estate valued at £3,393 gross. 

Tue late Mr. J. Brown, brassfounder, of Wakefield, 
left estate valued at £8,953 gross. 

Mr. J. A. Kewricx, of Archibald Kenrick & Sons, 
Limited, will be the Mayor of West Bromwich next 
year. 

Tue late Mr. W. O. Smith, of McDowall, Steven & 
Company, Limited, ironfounders, Glasgow, left estate 
valued at £2,891. 

Mr. Matcoum Ditton has retired from the board of 
Robert Stephenson & Company, Limited, and has been 
succeeded by Mr. Alexander Cameron. 

Mr. E. Le Q. Hersert has been appointed general 
manager of the works of the Callendar Iron Company, 
of the Callendar Iron Works, Falkirk. 

Tue late Mr. T. G. Locker, managing-director of 
Chas, Clifford & Sons, Limited, left estate of the gross 
value of £1,506, with net personalty £703. 

Mr, G. H. SNowsaty, of Gateshead, firebrick manu- 
facturer, left estate of the gross value of £14,752, of 
which the net personalty has been sworn at £6,459. 

Tue late Mr. William Douglas, of the firm of Messrs. 
William Douglas & Sons, Limited, engineers and foun. 
ders, of Putney, 8.W., left estate of the gross value of 
£5,527 18s. 5d. 

Mr. A, J. Hosson, J.P., chairman of William 
Jessop & Sons, Limited, and a director of R, Hornsby 
& Company, Limited, will be Lord Mayor’ of Sheffield 
for the ensuing year. ; 

A KNIGHTHOOD has been conferred on Lord Provost 
Archibald M‘Innes Shaw, Glasgow, who is the head of 
the firm of Messrs. Shaw & McInnes, Firhill Iron 
Works, Spring Bank, Glasgow. 

Tue late Mr. H. B. Jones, senior partner in the 
firm of G. R. Jones & Company, steel and file manu- 
facturers, Sheffield, left estate of the gross value of 
£10,930, with net personalty £10,644. 

Mr, Dovetas G. Cocnrane, of Cochrane & Company, 
Limited, ironfounders, of Ormesby Ironworks, Middles- 
brough, has been appointed manager of the Staveley 
works of the Staveley Coal & Iron Company, Limited, 
in succession to Mr. F. Gandy, who has resigned. 

Mr. Batrour, managing director of Seebohm 
and Dieckstahl (Limited), steel manufacturers, Sheffield, 
has been chosen as the new Master of the Cutlers’ Com- 
pany of Hallamshire. The installation will take place 
in October. Mr, J. Rossiter Hoyle, the a 


director of Messrs. Thos. Firth & Sons, Limited, an 
Mr. T. W. Ward were elected Senior and Junior War- 
den respectively in the place of Mr, A. Balfour and 
Mr. Walter Tyzack, resigned. 


Tue vacancy on the board of William Sugg & Com- 
any, Limited, caused by the death of the late Mr. E. 
ugg Wright, managing director, has been filled by the 
selection of Mr. S. E. Thornton, hitherto chairman, as 
managing director, while Mr, G. H. Matlock, who has 
spent all his business life with the Company, has been 
appointed as general manager. Mr. R. W. Kennard, 
a director of the Company, will be the future Chair- 
man, and Mr. W. S. Brown, formerly secretary, has 
been elected a director. 


Deaths. 


Mr. W. Owen, engineer and ironfounder, of the 
Menai Iron Foundry, Bangor, died recently. 

Mr. Bensamin-: Woopatt, ironfounder and fender 
manufacturer, died recently aged 60. He was formerly 
the proprietor of the Premier Works, Cromwell Street, 
Dudley. 

Mr. Tuomas died on August 14. He was 
was one of the proprietors of the iron founding busi- 
ness carried on as Walter Macfarlane & Company, at 
the Saracen Foundry, Glasgow. 

Mr. Joun Tennent, J.P., who died suddenly on 
August 20, was forty-five years of age, and was chair- 
man and managing director of Messrs. R. B. Tennent, 
Limited, iron and steel founders, of Whifflet, Coatbridge. 

Mr. Henry Martyn Kennarp, who died in London, 
recently, at the age of 78, was one of the original part 
ners of the Falkirk Iron Company, and was also asso- 
ciated with the business of bridge builders formerly 
carried on as Kennard Brothers, at Crumlin, Mon. This 
business was acquired by the Blaenavon Company, 
Limited, a company in which the deceased gentleman 
retained a large interest. 

Mr. Fy N. Hosson, Sheriff of Nottingham, died at 
his residence recently, after an illness lasting several 
weeks. Mr. Hobson, who was 55 years of age, started 
his business career as an apprentice to the engineering 
business of Swift & Wass, Limited, Victoria Works, 
New Basford, Nottingham, and by his own industry 
rose until he became a partner in and ultimately sole 
proprietor of the firm. F 

Tue death is announced, at the age of 90, of Mr. 
Richard Howson, one of the original members of the 
Iron and Steel Institute. Mr. Howson was for several 
years constructive engineer to the Newport Ironworks, 
Middlesbrough, of Messrs. Sir B. Samuelson & Com- 
pany, Limited, where he designed and erected blast 
furnaces, Afterwards he was consulting engineer to 
the firm, and, in conjufiction with the late Mr. Samuel 
Godfrey, he designed and patented a _ mechanically- 
revolved puddling furnace, The deceased gentleman 
read a paper on the Siemens-Martin process at the 
first meeting of the Iron and Steel Institute in 1869. 
He was also a member of the Institute of Civil Engi- 
neers, and in 1886-7 was President of the Cleveland 
Institute of Engineers. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS’ 


COMPOSITION, 


SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DEEPCAR." 
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THE 
MACHINE 
YOU NEED 
YOUR 
FOUNDRY. 


THE “PHOENIX” 
MOULDING MACHINE. 


THE BEST, 
THE SIMPLEST, 
THE CHEAPEST. 


CLASS “B.”’ 
ADAPTABLE TO VARIOUS SIZES CF 
PATTERN PLATES. 


Reduces beuch Moulding to an accurate Mechanical process. 


It eliminates the cost of fettling and fitting inaccurate Castings. 


Operated by unskilled labour. 


FOUNDRIES COMPLETELY FURNISHED. 


CHAS. HALL & Co., 


Newtown Ironworks, 
Dixon Street, Dantzic Street, 


MANCHESTER. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 


End Aug.,1911. End Aug., 1910. 


Iron—Scotch pig warrants 
ton 


—Middlesbro’ warrants ton |............ «. 
r—C rs, 

ton £56 6 3 

—Stock, Europe and afloat 
tons 97 

Tin—English ingots £142 10 0 
—Straits ton £189 15,0 £153 12 6 
—Stock, London, Holland, 

Spelter—Ord. Silesian ... ton GBT @ | 176 
Quicksilver (75lb)... bottle 126 


Antimony—Regulus... ton |.... . £8 450 £28 00-£3000 


Settlement price. 


CASTINGS. 


In the Cleveland district the following are the 
nominal rates. current for castings :— 


£s.4d £s. 

‘Columns (p!ain) . 610 0 to 615 0 
Pipes, 14 to 24 in, » £17 6 to 5 2 6 
o 3to4 in. . 410 0 to 5 0 0 
’ 5 to8 in. . 47 6 to 410 0 
» 10 tol6in . 4 7 6 to 410 0 
+ 8 toMig. ... . 4 7 6 to 410 0 
Chairs ... eve eve and . 812 6 to 315 0 
Floor plates (open sand) ... - 217 6 wo sve 


The quotations for scrap, subject to market fluc- 
tuations, are as follows:— Heavy wrought (mixed), 
£2 9s. Od.; light wrought, £1-5s. Od.; heavy cast, 
£2 6s, Od.; all per ton, f.o.b., London. Copper (clean), 
£51 10s. Od.; brass (clean), £38 10s.0d.; lead (usual 
draft), £13 5s. Od.; zine, £21 10s. Od.; all per ton 


delivered merchant's yard. 


Parliamentary Note. 


Dowlais Works Wages. 

Mr. Epcar Jones asked tlte Under-Secretary for India 
in the Commons, recently, what steps he proposed to 
take as to the wages paid on Government contracts at 
the Dowlais Works. 

Mr. Montaeu: The Fair Wages Advisory Committee 
has advised the Secretary of State that the wages paid 
at Dowlais are, in their opinion, not strictly in con- 
formity with the fair wages resolution. In _ these 
circumstances Messrs. Guest, Keen, and Nettlefolds will 
be informed that no further orders will be placed by 
the Secretary of State in Council with them at Dowlais 
until this state of affairs has been remedied. 

The same question was put to the Colonial Secretary, 
who replied in similar terms. 

Answering a question by Mr. Keir Hardie, Mr. 
McKenna said the Admiralty adopted the same inter- 
ee of the fair- wages resolution as that followed 

y the India and Colonial Offices. It was open to 
workmen to claim fair rates for Government contracts 
at any time, irrespective of the rates of pay which 
they were receiving for non-Government work. He con- 
sidered that the non-payment of fair wages generally 
‘by a firm was a good ground for the non-retention of 
the firm on the list of Admiralty contractors. 


Pulveriser 


Cylindrical MILL 


For grinding Coal Dust Charcoal, 
&c., for Foundry purposes. , 


Grinds coal-dust to any degree 
of fineness—makes smoother 
castings, and saves time in 
dressing and fettling. 


Illustrated price list on 
application. 


Jones & Attwood, Ltd., 


Engineers, 
Stourbridge. 
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Established 1863. 


JAS. DURRANS 


Phenix Works, Penistone, sisi 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig», Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machines are invaluable fora Found ry, doing a larger amount of work ofa 
: se eo quality, in a much shorter time than can be done by hand, without skilled 
abour. 


The following testimonial explains itself :— : 
** Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. ~ * 
Yours faithfully, THE BRIGHTSIDE FOU NDRY & ENGINEERING CO., LD.” 
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Sand Blast Machines 


GRINDERS. MACHINES. 


Rotary Table Sand Blast Machines for Malleable, Grey Iron, Brass or Gun Metal 
Castings. 

YOUR CASTINGS WILL BE CLEANED much more EFFECTIVELY, ECONOMICALLY 
and in less time by our SAND BLAST MACHINES than by the old methods of wire-brushing, 
rumbling or pickling. The sand blast penetrates and scours the crevices of the most intricate cast- 
ings ; abolishes the chipping or breaking of delicate parts, gives an even colour to the surface, and 


above all thoroughly removes all the sand adhering to it, thus presenting a face which can be machined 
much more easily. 


FULL PARTICULARS AND ILLUSTRATIONS WILL BE POSTED ON APPLICATION. 


The London Emery Works Co., works. 


TOTTENHAM, LONDON, N. 
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Addresses and further information will be found by reference to the Firm’s Advertisement. 


| 


Abrasive 
Evans, J. 
London emery “Works Co. 
Jackman, J. W., & Co., Ltd. 
Air 
Jackman, J. W., & Co., Ltd. 
Marshall & Co. Horace Pr. 
Phillips, J.W.&C 
Thwaites Bros., L 
Til sPatent SandBlast 


Air (Electric- 
ally Driven). 
Jackman, J. W., & Co.. Ltd. 
Marshall & Co, "Horace P. 


T sPatent Sand Blast 


Co., 

Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’ sPavont Sand Blast 

Co., Ltd. 

Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’ sPatent Sand Blast 

Co., Lt... 

Evans, J. & 
Phillips, J. J. 

Ash Crushing and Wash- 
ing Machines. 

Evans, J., & Co 

Jackman, J. W. , & Co., Ltd. 

Marshall & Co., "Horace 

Phillips, J. W. 
Barrels (Tumbling) 


© 


Hall, Charles. 3 Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Ww Co. 
Marshall, H. P., & Co. 
Phillips, 


J. 
Tilghman’ sPatentSan | Blast 
Co. be Ltd. 
Barrows. 
F. Braby & Co., Ltd. 
Durrans, J., & Sons. 
Evans, 3. & Co. 
Hall, harles, & 
Jackman, J Co., Ltd. 
Bellows. 
Alldays & Onions Pneumatic 
Enz. Co., Ltd. 
Evans, J., & Co. 
Durrans, Jas., & Sons. 
Hall, C harles & &C 
Jackman, J. & Co., Ltd. 
Olsen, Wm. 
Blacklead. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, & Co. 
Jackman, J. W., & 
Olsen, Wm. 
Walker, L. & I. 
Wilkinson & Co., Thos., Ltd. 
lowers. 
Onions Pneumatic 
Eng. Co., Ltd. 
Buffalo For e Co., Ltd. 
Davies, T. Son. 
Dempster, R. Ltd. 
Evans, J., 
Jackman, J, Ww. & Co., Ltd. 
Keith, James, & Blackman, 
Co., Ltd. 
London Emery Works Co. 
Marshall. H. P., & Co., Ltd 
Phillipa, J. W. &C. J. 


Samuelson & Co., Ltd. 
Thwaites Bros.. Ltd. 


& Co., Ltd. 


| Blowers 


Ward, T 
Buffing iat” Polishing 
Machines. 


Jackman, J. W., & Co., Lid. 
London Emery Works Co. 
Casting Cleaners. 
Durrans, J., & Sons, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., ‘Horace P. 
Pneumatic E ung sneering Ap- 
pliances Co, 
Tilghman Blast 
Co., Ltd. 
Cement. 
Dyson, J. & 4, 
Evans, J., & C 
Hall, C harles rs Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Lowood.J.Grayson, 
Marshall & Co., Horace 
Metalline Cement Co. 
Olsen, Wm. 
Plasti-Kion Co. 
Silent Machine and Eng. Co. 
Chaplets and Studs. 
Durrans. J., & Sone. 
Evans, J.,& C 
Hall, C & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace P. 
Motherwell, W im. ., & Co. 
Olsen, Wm 
Wilkinson, T. & Co., Ltd. 
Evans, J., & Co. 
Firminger, J.&Co., Ltd. 
Hall, C Co. 
Jackman, J , & Co., Ltd, 
Mansergh, T. 


a mes. 
Walker, I 


Charging 


| 


| 


On‘ons Pneumatie | 
, Ltd. 


Eng. C 

Davies, Son. 
Ev ans, J., & Co 
Jackman, J. Ww, & Co., Ltd. 
Marshall & Co., Horace P. 
Thwaites Bros., Ltd. 

Coal Dust. 
Cumminz bys“ & Co., Ltd. 
Durrans, ns. 
Kvans, &C 
Hall, Charles 4 ‘Co 


W., & Co., Ltd. | 


Sykes, James. 
alker, I. & I. 
Wilkinson & Co., Thos.; Ltd. 


Williams,John (Birmingham 


Sand) Ltd. 

Coke (Foundry). 

Elders Navigation Collieries. 

Coke Breakers. 

Evans, J., & Co. 

Jackman, J. W. & Co., Ltd. 

Marshall & Co., Horace P. 

Philhp:, J. W.,& C. J. 
Core Boxes. 

Evans, J., & C 

Jackman, J. Co.. Ltd. 

Olsen, Wm. 

Core Compounds. 
Cumming, Wm. & Co., Ltd. 
Durrans, ns, 

Evans, J., & C 
Hall, Charles, & Co. 


& Co., Ltd. 


Wilkinson, “Thos. & Co. 


Core Gums. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm. 
Walker, I. & I. 


Wilkinson & Co., Thos., Ltd 


Core 
Evans, J., & C 
Hall, ‘harles Co. 
Jackman, J. W. & Co., Ltd. 
& Attwood, Ltd. | 
London Emery Works Cot 
Marshall, H. P. & Co. | 
Phillips, J. 

Core Ovens, 


Cupola Linings. 

Evans, J., & C 

Harris & Feazes 

Jackman, J. W., Mec Co., Ltd. 

Marshall & Co., "Horace P. 
Emery Grinders. 

Alldays & Onions Pneumatic 

Co., Ltd. 

Davis, T., & 

Evans, J., & C 

Hall, harles Co. 

Jackman, JW. & Con] Ltd. 

London Emery ‘Works Co. 
Emery and Glass Cloth 

and Glass Paper. 

London Emery Works Co. 


Alldays & Onions Pneumatic | | Emery Wheels, 


Eng. 
Evans, J. & Co. 
Hislop, & G. 
Jackman, J. W. & Co., Ltd. 
Jones & Attwood, 
London Emery Works Co. 
Phillips, D. 
Phillips, J. W. & C. J. 
Port way, C. & Son. 
Core Ropes. 
Darrans, J. & Sons. 
Kvans, J., & Co, 
Hall, Charles, & Co. } 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Wilkinson, T. & Co. | 
Core Vents, 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Cranes. 
Allday: Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. Co 
Jackman, J. W., & Co., Ltd. 
Vaughan & Bon, Ltd. 
Ward, T. W., Ltd. 
Crucibles. 
Evans, J. & Co 
Hall, Charles, & Co. 
Olsen, Wm. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Evans, J., ‘k&Co. 


Jackman, J. W., & Co., Ltd. | 


Crucible Furnaces(Lift- -out) 
Alldays & Onions Pneumatic 
Co., Ltd. 
Evans, J., & ‘0. 
Jackman, J. W., & Co., Ltd. 
Phillips, J. W.& C. J. 


Crucible Furnaces (Tilting) 


Alldays & Onions Pneumatic 
Eng. Co., 

Evans, J., & C 

Jackman, J. Ww. & Co., Ltd. 

Marshall & Co., Horace P, 

Phillips, J. W. KOS. 
Crushing Mills. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd, 
Cupolas. 

Alldays & Onions Pneumatic 

Eng. Co., Ltd. 

Davies, T. & Son. 

Durrans, J. 

Evans, & 

Hall, C Co. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co. 

Marshall, H. Co. 

Phillips, J. W 

Thwaites Bros:, 


| 


Onions Pneumatic 
Eng. 
Evans, J. %% Co 
Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
London Kmery ‘Works Co. 
Mitchells Emery Wheel Co. 
Facings. 
Evans, J. & Co, 
Olsen, William 
Fans. 
Alldays & Onioas Pneumatic 
Eng. Co., Ltd, 
Butfalo Forge Co. 
Davies, 'T. & Son. 
Evans, 7 & Co. 
Jackman, J. Ww. & Co., Ltd. 
Jenkins, W. J, & . Ltd. 
as’ James, & Blackman, 


Philips. J. W.&C.J, 

Thwaites Bros., Ltd. 
Firebricks, 


Fyfe & Co., J. R. 

arris & Pearson. 
Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowest, J. Grayson, & Co., 


Pearson, E. J. & J. 
Foundry Blacking. 
Cumming, Wm. & Co., Ltd. 
urrans. & Some. 
Evans, &C 
Firminger, J. & Co., Ltd. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., 
London Kmery Works Co. 
re James, 
Wm. 
Ww L&I. 
Wilkinson, Thos. & Co., Ltd. 
Williams,John (Birmingham 
Sand) Ltd. 
Foundry Brushes. 
Durrans, J. Sons. 
0. 


a Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm 
Phillips, J. w. &C.J. 
Foundry Ladles. 
Alldays & Onions Pneumatic 
Eng. Co., 
Davies, T . & Son. 
Durrans, J., & sume. 
Evans, &C 
Hall, C marten, & Co. 
Jackman, J. W., & Co., Ltd, 
London Eme Works Co. 
H. 
MeNeil, Chas. | 
Phillips, J.W. & 
Thwaites Bros 
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THE BUYER’S GUIDE.— Continued. 


Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son 
Durrans. J., 
Evans, J., 
Hall, ¢ Co. 
Jackman, J. W. Co. 
London, ikmery’ Works Co. 
Marshall & Co., Horace 
Phillips, J. W. &C.J. 


Foundry Sand. 
rand Co., Ltd. 
Dyson, J. & J. 
Evans, a & Co. 
Gould, George 
Jackman, J. Bw. , & Co., Ltd 
Wilkinson & Co., Thos., Ltd. 
Williams, J. (Birmingham 

Sand), Ltd. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co 
Evans, J. & Co. 
Hislop, R. & G. 


Keith, James, & Blackman, | 


0., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 


Furnaces (Brass). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, Co 
Jackman, J. Ww. & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 


Furnaces (Melting). 
Eng. Li 
Davies, Son. 
Evans, J., Co 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace 
Phillips, J. W. & C. J. 
Ground 
Durrans, J., & Sons. 
Dyson, J ‘ & J. 
Evans, J., & Co. 
Lowood, ‘3 Grayson, & Co. 
Walker, L&l. 


Grinding Machines and 
Tools. 
Evans, J., & Co. 


Jackman, J. W., & Co., Ltd. 


Jones & Attwood, Ltd 

London Emery W. orks Co. 
Hammers (Steam). 

& On Pneumatic 


Bros,. Ltd. 
Hay Band _ Spinning 
Machines. 

Evans, J.,& C 

Jackman, J. wW. & Co., Ltd, 
Marshall ‘&Co., Horace P. 


Hoists. 
Alldays & | 


Jackman, J. Ww. & Co., Ltd. 
London Emery Works’ Co. 
Marshall, , & Co., Ltd. 
Phillips, J. W. & C.J.’ 
Thwaites Bros., Ltd. 

Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, & 
Evans, J., 

\ Hall, Charles & Co. 
Jackman J. W., & Co., Lid. 
London Emery Works’ Co. 
Marshall & Co., Horace P. 
Ward, T. W., Lid. 


Melting Furnaces (Oil fired). 
& Pneumatic 


Eng. C 
Evans, & C 
Jackman. J. w.. & Co., Lid. 
Marshall & Co., Horace P. 
Phillips, J. W. 


Mould Driers. 
Evans, J., & Co. 
Jackman. J. Ww. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. &C.J. 

Moulding Machines. 
Adaptable Moulding Ma- 

chine Co., The 
Britannia F Co. 
Evans, J., 
Jackman. J. w. & Co., Ltd. 
London ‘Works Co. 
Marshall, H 
Phillips, J. W. 
Pickles, J a 
Pneumatic Engineering 
Appliances Co., Lt 

Samuelson & Co., Lita. 
Stewart, Duncan & Co., Ltd. 
Whittaker, Wm.,& Sons,Ltd. 


Moulding Machines (Hand Ti 


and Power). 

Evans, J., & C 

Jackman, J. Ww. & Co., Ltd. 
London Kmery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. &C.J. 
Pickles, James. 


Pig Breakers. 
Kvans, J., & C 
Jackman J. w. & Co., Ltd. 
London Emery Works Co. 


Pig-Iron. 


Bradley & Sons, T. & I., Ltd. 
Frodair Iron and Steel Co., 


Ltd., The 
Goldendale Iron Co., Ltd. 
Plumbago. 


Cumming, Wm. A Co., Ltd. 
Durrans, J., & Sons. 


Plumbago—cont. 
Evans, J., & Co. 
Hall, & Co. 
Jackman, J. W 
| London Emery ‘Works Co. 
Olsen, Wm. 
Walker, I. 


&I 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 


Jackman, J. W., & Co., Ltd. 
J. Macdonald § & Son, Ltd. 
Marshall, H. P. & Co. 


pliances Co 


Polishing Sundries. 
Evans J. &Co. 
London Emery Works Co. 


Publications. 


land & Co., Ltd. 
Griffin, Charles & Co., Ltd. 


Pyrometers. 


A lIdays & 
Phillips, J. W. & C. J. 


Recording Gauges. 
Evans, J. & Co. 
Jackman, w., Ltd. 
Phillips, J 


Riddles. 


Durrans, J. & pate. 
Evans, 

Hall, C harles, & Co. 
Olsen, 


Sand Blast Apparatus. 


London Work» Co. 


Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Philips, J. W. & C. J, 


Sand Mills, 
Evans, J., & 
Jackman, J. Ww. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
| Evans, J., & Co. 
| Halls Eng. Co, 
Jackman, J. W. & Co., Ltd. 
London Works + 
Marshall & Co., Horace 


Phillips, J. W. & C. J. 


& Co., Ltd, 


1 neumatic Engineering Ap- 


. W., & Co., Ltd. 
Wilkinson, "Thos. & Co., Ltd. 


Jackman, J. W., & Co., Ltd. 


Phillips, J. W. & C. J. 
hman’s Patent Sand 
ast Co., Ltd. 

Sand Driers. 


| Sand Riddling, Separating 
and Sifting Machines. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
London Emer Co. 
Marshall, H. 
Pneumatic kngincering Ap- 
pliances Co 
Sieves. 
J. & Sons. 
Evan Co. 
Hall, 4 & 
Jackman, J. & Co., Ltd. 
Marshall & Co., "Horace P. 


| Smiths’ Hearths. 
& Onions Pneumatic 
tng. Co., Ltd. 
Keith, James, & Blackman, 
Co, Ltd, 
| Marshall & Co., H. P., Ltd. 
| Samuelson & Co., Ltd. 
Thwaites Bros., Ltd. 
Steel Moulders’ Compo- 
sition. 
| Dyson, J. & 
| Evans, J., & C 
| Jackman, J. Ww. & Co., Ltd. 
Lowood, J. Grayson, &Co. »Lta 
Spades and Shovels. 
Durrans, J., & Sons, 
0. 


Hall, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wim. 

Stone Flux. 
Durrans, J., & \ 
Evans, J., &C 


Hall, C harles & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 
Dyson, J. & J. 
Straw Ropes. 


Evans, J., & C 

Hall, Charles & Co. 
Jackman, J . WwW. , & Co., Ltd. 
Olsen, jam 

Wiikinson & Co., Thos., Ltd. 


Testing Machines. 
Evans, J., & Co. 
Jackman, J. W., & Ltd. 
H. & C 
Phillips, J. W. & Cc. I. 

Time Recorder . 
National Time Recorder Co. 
“Stockall-Brook” Time Ke- 

corders Co. 
Tuyeres (Firebrick). 


| Dyson, J. & J. (Ltda 
Lowood, J. Grayson, & Co, 


| Welding. Thermit, Ltd. 


TRON FOUNDERS’ BLACKING, 


WoRKs-— nittington Bine 
nm Blac 

Sunnyside Bisckin 

also at Middlesbro gh and Albion, 


IRONFOUNDERS’ 


West Bromwich. 


FOR 


t FLEQRAPEIO 
ADDEESS. 


COAL DUST, ETC. 


Registered SHALAGO Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Loo., 


mmning 


THE FOUNDRY TRADE 


JOURNAL. 


SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED. 


— 


OREMAN MOULDER, smart, seeks engagement. 
; Constructional, Mill, and Forge. General Engi- 

neering, Machine, Plate. Expert mixer. Good organiser. 
First class references.—Box 520, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 


OREMAN PATTERNMAKER (39) seeks engage- 
ment. Smart, up-to-date man. Steam, Gas, Com- 
ressors, Electrical, Ordnance, ete. A good organiser. 
ix o’clock man, Good refs.—Address Box 525, Offices 
of THE FoUNDRY TRADE JOURNAL, 165, Strand, London, 
Wc. 


S FOUNDRY FOREMAN, Experienced high-class 

Machine Tool and General Engineering work. A 

rood knowledge of the most modern methods.—Address 

Box 529, Offices of THE FouNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 


PATENT. - 


HE Proprietors of Patent No. 16,956/08, relating to 
‘*Improvements in the Process of and Apparatus 
for the Mauufacture of Cast Metal Wheels,” invite com- 
munications with a view to the sale of the Patent or to the 
ranting of Licenses to work the Invention in Great 
ritain on reasonable terms. An illustrated description of 
the Invention will be forwarded on application.—Address 
Brewer & Son, 33, Chancery Lane, London, W.C 


OOKS on ENGINEERING, TECHNICAL, SCIENTIFIC, 
LITERARY, and all other subjects. 
Second-hand at Half-prices. New at 25 percent. discount. 
Catalogue No. 433, free. State wants. Books sent on 

_ approval. Books bought. Best prices given. 
W. & G. FoyLe, 135, Charing Cross Road, London, W,C. 


OR SALE.—Capital FOUNDRY (Birmingham Dis- 
trict), with Machine Shops, Offices, Cupolas, private 
Basin on Main Canal, close to Coal and Iron supply. 
Cheap power (gas or-electric). Freehold site 1} acres. 
Cheap extension, if required. Free collection Railway. 
Best distributing centre in England. Price £2,500.— 


Address Box 522, Offices of THE Founpry TRADE 
JOURNAL, 165, Strand, London, W.C. 


yi: for Cash, Brass and Gun-metal Scrap 
Turnings, Condenser, and Loco. Tubes, Brass 
Dust, Mixed Metals, ete. —RAPID MAGNETTING MACHINE 
ComPANY, LTD., Crescent, Birmingham. 


ATTERN-MAKING.—AIll kinds of PATTERNS, 
large or small, made to customers’ designs, by 
experienced workmen ; accuracy and prompt delivery 
guaranteed.—_LAMBERT Bros., Engineers, Snodland. 


TO MANUFACTURERS. 
AISH & CROFT, Consulting Engineers and Ana- 
lytical Chemists, specialise in Founrdy work. If 
you are in trouble with your metal for some unknown 
reason, do not fail to write us. 
Scale of fees on application. 
Terms moderate. 
Address 141, Whitehead Road, Aston Manor, Birmingham, 


Correspondence invited. 


FRODAIR SPECIAL 


ENJOY 25 YEARS’ REPUTATION FOR THE BEST RESULTS. 


THEY ENSURE REGULARITY 
AND GREATER DURABILITY 
IN SPECIAL CASTINGS. 
EASILY MELTED, CAST AND 
TOOLED. 


FOR CYLINDERS OF ALL 
KINDS, ROLLS (Chilled and 
Grain), VALVES, LINERS, 
PISTON RINGS, HIGH. 
PRESSURE CASTINGS, FIRE 
AND ACID-RESISTING 
CASTINGS, &c. 


USED BY THE MOST IMPORTANT AND UP-TO-DATE FOUNDRIES. 


Write for details of tests, &c., to— 


THE FRODAIR IRON & STEEL Co., Ltp., 


FENCHURCGH HOUSE, LONDON, E.C. 


Telegrams : 
“Frogair, London.” 
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COMPLETE SAND BLAST APPARATUS 


+ For Cleaning large and small Castings. 


WILL SAVE 50 PER CENT. IN FETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 


STEEL CASTINGS. ORDINARY IRON CASTINGS. 
W., and Co., Ltd. .. Glasgow. Platt Bros, and Co., Ltd. ... .. Oldham. 

Steel Co. of Scotland Ww. Tweedales and nd Smalley Castleton. 
Coltnessa Iron Co. ... ..  Coltness, H.M. “a 
Vickers and Manns, Ltd. .... . Armadale. Barlow, Bolton. 

ickers, Sons ond Lid Barrow. Doulton and Co., Ltd. Paisley. 

Darlington For wore Co., Ltd. .. Darlington. Ruston, Proctor and Ce., Ltda.  Lineo 
Marshall, Sons and Co., ‘1 Gainsborough. 
Flan and Co., Sheffield. Shanks and Co., Lid, Barrhead. 
Osborn, S., and Co., Ltd. Shefiield. Falkirk Iron Co. Falkirk. 
Jackson, P. R., and Co., Ltd. . Manchester. Hopkinson and Co. we Huddersfield. 
MALLEABLE IRON. BRASS OR GUN METAL. 

Ley's Malleable Castings Co. Ld, ... Dest. Vickers, Sons and Maxim, Lid. .. Barrow. 
Cc Bator Fi John, and Co., Ltd .. Sheffield. Gummer and Co. . .. Rotherham, 
Bakor Foundry Co., L Ruston, Proctor and Co. Ltd. Lincoln. 
Mad J., and Co., Lid. aa tes. Storey, Isaac and Sons, “Ltd. - Manchester, 
Cc Howgate, Lt. ... Glenfield and Kennedy Kilmarnock, 
Cro Found: 0., Ltd Keighley. Milne, J., and Son Ediobur 
Lindop, Benton and Sto Birming 
Tangyes Birmingham. British Insulated ‘ont Cables, Lta. 
Harper, and Co. one Willenhall. Marshall, Sons and Co. Gainsborough. 
Haden, G.'N., and Sons... Trowbridge Dewrance and Co. London. 


Gen.ral Representative: CEO. HOPKINS, 63, Quarrenden Street, King’s Read, Fulham, London, 8.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 


MACHINE 


By which Wheels or Pulleys of any description or 
from 3 inches to upwards of 20 ft. diameter can be ae. 


The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, DHAM. 


Sere wee & weee es 
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NAME. 


ADDRESS. 


Index Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers, 


TELEGRAPAI(C ADDRES 8. 


TELEPHONE No 


| Bradley, T. &I.,& Sons, Ltd. ... 


Britannia Foundry Co. 
| Cumming, William, & Co., Ltd, 
Dempster, R. & J., La. 


Davies, T., & Sons 
Darrans, Jas., & Sons ... 
Dyson, J, & 


Flders’ 
Evans, J., & Co. ae 
Everitt & Co, 


Frodair Iron & Steet 
Fyfe, J. B, & C 


Goldendale Iron Co., 
Gould, George... on 


Hall, Charles & Co. 
Harris & Pearson...- 
Hislop, R.&G. ... 
Hodyes, R.1I., & Co. 


Jackman, J. W., ‘ae = 
Jones & 


King, Bros. (Stourbridge), Lta. 


| London Emery Works Co., Ltd. 
Lowood, J, Grayson, & Co., Ltd, 


| Macdonald, J. & Son, hae 
Manesergh, T. E. 

Marshall, H. P., & Co... 
Metalline Cement Co. on 
| M.tehell’s Emery ween Co. 
MeNeil, Chas, __... 


National Time Recorder Co. 


Olsen, William 
| PhillipsChas, D 
Phillips J. W. & C.J. 
Plasti-Kion the 
| Portway, C. &: Son 


Robeson Process Co. ... 


Samuelson & Co., Ltd. . 
Silent Machine’ 
Standard Co. 
Stewart, D., & Co. Ltd. 


Stockall Brook Time Recordere, Ltd. 


Thermit, Ltd. 
Tilghman’ 's Patent Sand Blast Co. 
Thwaites Bros., Ltd. ... 


Walker, L.& I. 

Whittaker, & Sors, ‘Ltd. 
Wilkinson, ,& ove 
Williams, J. (B’ bam Sand) ia. 


Keith, James, & Blackman, 


Petershill Road, 


Darlaston 
| Coventry 


Maryhill, Glasgow ... | 


Oldham Road, Manchester ... 
West Gorton, Manchester... 


Cardiff . 
Manches 
40, Chapel § Street, Liverpool 


5, Fenchurch Street, E. dl 
Shipley, Yorks ate ; 


Tunstall, Stoke-on-Trent .. 
Old Canal Wharf, Stourbr: dge... 


Dantzic Street, 
Stourbridge ... ous 
Paisley 

14, Devonshies S¢., Bishopsgate, EC.” 


Caxton House, S.W. 


fet 


Stourbridge 
27, Farringdon Avenue, 
Stourbridge ... ove 


Park, Tottenham 
Deepcar, nr. Sheffield 


Maryhill, Glasgow 
Charcoal W: orks, Salford: 


112, Bath Street, Glasgow... 
Bradford, Manchester aa 
Kinning Park, Glasgow 


5, Blackfriars Road, E.C. ... 
Cogan Street, Hull ... 
Newport, 
23, College Hill 


Caxton House, 
Halstead, Essex 


17, Fenchurch Street, £.C. 
Banbury 

Albion Works, Salile St:, Shetheld. 
Mansfield 

London Road Ironworks, Glasgow... 


43, Market Street, Huddersfield 


27, Martin's hate, BS... 
Broadheath, nr. Manchester 
Bradford ove 


Rotherham 
Oldham 
Middlesbrough 
Birmingham 


"| 
| 


Alidays, Birmingham 


Braby, Glasgow 
Bradley, Darlaston ... 
Stoves, Coventry 


Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester ... 
Durrans, Penistone 

Dyson's, Stannington... 


Elder, Maesteg ... 
Ladles, Manchester ... 
Persistent, Liverpoo! ... 


Frodair. 
Brick, Shipley .. 


Goldendale, Tunstall, Staffs 


Fireclay, Stourbric 
Gas, Paisley 


Molders, London ine 
Heat, Stourbridge ... 


James Keith, London “a 
King Bros., Stourbridge ... 


Naxium, London 
Lowood, nr. Sheffield 


Compressor, Glasgow 

Specialty, Leeds 

Adhesive, Glasgow 
iameter, Manchester 

MeNéeil, Glasgow 

Natr:cord, London ... ove 

Wm. Olsen, Hull 


Machinery, Newport ... 
Colloquial, London. 


Portway, Hilstead, Essex ... 


London 
uelson, Banbur; 


Forward 
| Standard Sand « Mansiield... 


Glasgow 


Fulmen, London a 3749 Central 
Tilghmans, Altrincham | 14 
Thwaites, Bradford 325 Bradford 
Whittakers, Oldham 83 its 
Blacking. Middlesbro. oni 419 


|X 185 


28 Victoria 


251 
P.O. M. 25 


70 Openshaw 
702 Sheffield 
10 


2297 
113t Central (3 
lines) 


59 Shipley 


5814 City 

7 Brierlay Hill 
331 Paisley 

30 Victoria 

10, Stourbridge 
6194 H’1b'rn(4 lines} 
99 Tottenham 
18 stocksbridge 
161 Mary Hill 
909 Leeds 
201Y2 Douglas 
Central, 3575 
918 Hop 

599 Y.I. 


18 & P.O, 576 
10112 Central, 


10 P.O. Halstead 
6045 Bank 


201 Mansfield 
71 P.O. Bridgt’n 

3243 Bridgton(N) 
1069 Huddersfi 1d 


WRITE 


MANSFIELD MOULDING SAND. 


As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &c. 
STATING CLASS OF WORK TO 
The Standard Sand Co., Ltd., 

Mansfield, NOTTS. 
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PLUMBAGO, | |S.B.:Empire 


Foundry 


Terra Flake, | | Time Recorders. . 
NEW CORE GUM, Are BRITISH MADE throughout. 


CRUCIBLES. ONE MACHINE REGISTERS 


CARRIAGE PAID QUJTATIONS. . . 
ANY NUMBER OF EMPLOYEES 


COG 
WM. OLSE N, — ANY NUMBER OF TIMES 


DAY AND NIGHT SHIFT SEPARATELY 


REGULAR AND OVERTIME SEPARATELY 
OF ALL GRADES. 


EACH DEPARTMENT SEPARATELY 
GIVES WSEKLY OR FORTNIGHTLY 
Owners of noted Birmingham Moulding 
Sand Quarries— 


TABULATED CARD, 
JOHN WILLIAMS (BIRMINGHAM SAND) LTD. 
BIRMINGHAM. 


WRITE FOR OUR NEW DESCRIPTIVE BOOKLET 
ON TIME AND JOB COSTING. 


The Stockall Brook Time Recorders, Ltd. 


43, Market Street. 
Huddersfield. 


THE SWEDISH PATENT 


“PERFECT” CORE MACHINE 


all the machines with screws, which 
wear out, It works with a plunger, and is 
built to last. No oil or binder is required. 
Some hundreds gi-ing satisfaction in Sweden, 
Norway, England, Germany, Russia, &c. 


THE LATEST & BEST MAYER-PHILLIPS 


SAND SIFTER MIXER 


OUTPUT 2 TONS PER HOUR. 


This machine is repiacing other types owing to its simple, 
strong and practical design. Constant supply of sand, no 
attention, little power. All kkinds of sand can be treated. 


J.W. & G.d. PHILLIPS, LONDON, 


| 
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DAVIES SON. 


ADMIRALTY LIST. 


Telegramsa—“* TUYERE, MANCHESTER. Nat. Telephone —No. 70, OPENSHAW. 


Specialities 


FOUNDRY 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 


LICENSEES and MAKERS of 


Spork 


FOR FOUNDRY CUPOLAS. 


Efficient. Simple in Design. 
Require no Attention. 7 


Prevent Fire or Damage to Surrounding 
Buildings. 


SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 


THOROUGHLY RELIABLE. 


* 
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HODGES TURBINE BLOWERS. 


40°/. Less Power to Drive than any other Blower. 


No Internal Friction. 


No Noise. 


No Wear and Tear. 


Perfectly Steady. 
Blast Pressure. 


Direct—Coupled to Electro-Motor, 
Steam Turbine, Petrol Engine or 
with Pulley for Belt Driving. seal 
Turbine Blower, Size No. 15-6 W.S. Standard Type, Capacity 1,500 
to 2,000 cub. ft. per minute. 
Made in 8 Standard Sizes, Capacities 50 to 15,000 Cubic feet per min, 
VARYING PRESSURES UP TO 20 Ips. PER SQUARE INCH. 
For BLAST FURNACES, STEEL CONVERTERS, CUPOLAS, SMITH’S HEARTHS and OTHER PURPOSES 
HIGHEST CLASS BRITISH MATERIAL AND WORKMANSHIP. 


R. J. HODGES & CO., ENCINEERS, 14, DEVONSHIRE SQUARE, BISHOPSCATE, LONDON, E C. 


™ TIME RECORDER 


For FOUNDRIES, 
POWER STATIONS, 
CONS TRUCTION 


ENGINEERS, 
AND 


REPAIR WORKS 
IS THE 


NATIONAL. 


voy or fortnightly tabulated 
record of each eageees time 
of arrival and 


Write for particulars to 


THE NATIONAL TIME 


each 

without weld or rivet. They are 
extremely light, being «* the 
sme time the strongest and 
most durable in the market. 
Ladles to contain 56 Ib. of metal 
only weigh abvut 7 Ib, each. 
They are made of all capacities & 
from 30 ib. te cwt., with or 


parture. 


CHAS. Patentees and 
Manufacturers, 

5, Blackfriars Road, 

LONDON, S.E. 


Telephone 918 Hop. 
Telegraph Address : 
**NATRECORD, LONDON.” 


| 
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Scrap. Heap Reduced to a Minimum. 
METALLINE CEMENT COMPOUNDS. | 


INDISPENSABLE In THE FOUNDRIES AND ENGINEERING WORKSHOPS 
NOW RECOGNISED To BE THE MOST RELIABLE IRON 
COMPOUNDS THAT CAN BE PROCURED, ‘ 
VALUABLE (or treating defective Castings, making permanent repairs to Engines, Boilers, iat ote, 
WRITE ror FREE PRICE LIST anp 
TRADEMARK [INSTRUCTION BOOK. 


METALLINE CEMENT CO., stazer, GLASGOW. | 


REGISTERED 


HIGH-cLass UP-TO-DATE 


GRINDING 
WHEELS 


FOR ALL WORK. ‘<@———— OF ALL TYPES. 


MITCHELLS EMERY WHEEL CO., 
Castle Works, Bradford, MANCH ESTER. 


: SEND FOR NEW ~ ILLUSTRATED: LIST. 


TELEPHONE : 3575 CENTRAL. TELEGRAMS: DIAMETER, MANCHESTER. 


it will Pay You to Use the Best 


COAL DUST 


None fs quite so good as that made from Best Durham Coal. We 
grind and screen it into several different sizes to suit different kinds of work, 
and can put it on Rails or Ship it at Middlesbrough, Stockton or West. 
Hartlepool at a very low price. 

We actually send it to distant Coal producing districts where the 
carelage costs more than the Coal Dust. This demand proves its excellence! 

Agents for “‘Glutrin” Sand Binder. Why not try it? 


THOMAS WILKINSON & LTD., 


| 
i 
; 
a 
SPECIAL 
BLACKINGS 
HEAVY 
CASTINGS 
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FERRO-VANADIUM. « « * F ERRO-TITANIUM. 
SILICOs-MANGANESE (65/70 & 1.9%, 2.9, 3 %, Carbon Maximum. 
FERRO-SILICON containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65:70 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 69,00 % purity. in Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 22: CHAPEL ST., LIVERPOOL. 


Telegrams: ‘“ PZRSISTENT.” Telephone No. 1134 (3 lines). 


The use Moulding Machines 
is Limited by the knowledge of those responsible for 


them. An expert can make almost any casting on a Moulding Machine 


much better, quicker, and at less than half the price the same 


article can be made by hand. 
Commence this Pr ofitable Study and write for Booklet on 


the ‘‘Coventry’’ Patent Moulding Machines to the makers. 


THE -BRITANNIA FOUNDRY COY., 


Cox Street, COVENTRY, Eng. 


EFFICIENT 4nD ECONOMICAL HEATING oF FOUNDRY STOVES, | 
OVENS, FURNACES, &. . 


Gas Engineers, Underwood House, PAISLEY. 


DLL 
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Telegrams Compressor, Glasgo 
Telephones: :—Nat.onal, 61 Marshill. Post Office, 69 Kelvin, 


John Macdonald 


—& SON, Limited. 


Pneumatic Engineers, 


WATT ST.,MARYHILL, GLASGOW 


“* Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. . 


The Machine that is suitable for deep and shallow 
work. 

The Machine that will make a complete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 


Inquiries and Correspondence Invited. 
JOHN MACDONALD & Ltd., Moor Build: ings, 


Pilgrim Street, Newcastle-on-1l yne. 
JOHN MACDONALD & Son, Ltd., Norwich Union British Made Pneumatic Appliances for 


Chambers, Birmingham. the Foundry, 
JAMES R. KELLY & Co,, Bridge End Leeds Bridge, Leeds. . 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 


| Satisfaction 
Guaranteed 
Standard Wheel Moulding Machine. 

No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITB FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW., 


Wheels Moulded by this Machine. 


Beate 
py a 
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| 
— Complete 
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FIRE BRICKS « GLAY 


CUPOLA BRICKS. 
BEST QUALITY. 


SWIFT — METALLIC — STOPPING 


The British Foundry Cement. 
FOR. FILLING © UP BLOW HOLES LESSEES OF DELPH AND TINTERN 
IN IN ‘ONE ‘HOUR. "AND ABBEY BLACK AND WHITE CLAY. 
SAMPLE FREE — TRIAL TIN, KING BROTHERS, 
(STOURBRIDGE) Ltd., 


AGENTS WANTED. 


THE SILENT MACHINE COMPANY, STOURBRIDGE. 


SAVILE STREET, SHEFFIELD. 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 


done so since 1831. 
& le WALKER, EFFINGHAM mit_ts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. : 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telephoae:—Ne. 7 Brierley Hill. 


Telegrams :—‘‘FIRECLAY, STOURBRIDGE.” 


T. & I. BRADLEY & SONS, LTD., 


Brast PIG IRON 


PIG IRON BRANDS 
Part Mus. Au Mine, 


DARLASTON BLAST FURNACES, 
DARLASTON, SOUTH STAFFS. 


| 
=> | 
- - \ 
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tue KEITH LIGHT. 


60 CANDLES PER CUBIC FOOT. 


THE MOST ECONOMICAL 
SYSTEM ON THE MARKET. 


UNSURPASSED FOR FOUNDRY 
AND WORKSHOP LIGHTING. 


OVER 7,000 INSTALLATIONS IN USE. 


James Keith & Blackman Co., Ltd., 
27, Farringdon Avenue, LONDON. | 


OLD CANAL WHARF, 


FOR LINING STOURBRIDGE. 
ORDINARY AND PATENT 


CUPOLA FURNACES. FOUNDRY SAND 


(MINE OWNER). 
JOHN R. FYFE & Co., IRON AND COAL MERCHANT. 


PROMPT DELIVERIES 
SHIPLEY, Yorks. sy TRucK oR BOAT, “BE 


THE 


“PORTWAY” CORE OVENS 


- The Newest and Best in the World. 
MADE TO CONSUME GAS COKE, REFUSE CINDERS, GAS, &c. 


These Ovens are also suitable for Japanning Work. 
SEND FOR LIST TO 


CHARLES ‘PORTWAY & SON, 
HALSTEAD, ESSEX. 
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IMPORTANT IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FOR RHPETITION FOUNDRY WORK: 


Illustration of Makers also of a 


HAND HAND 
PRESS RAMMING 
MACHINE MACHINE 


where a Deep Lift 
is required. Can 
be Operated by 
UNSKILLED 
LABOUR. 


tor 
Small Repetition 
Work, giving rapid 
and Economical 
Production. 


MOST EFFICIENT AND ECONOMICAL IN USE. 


“yet ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 


ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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FOUNDRY 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
DROP BOTTOMS. 


Roots Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS, 
FORGE PLANT, 
RooTs BLOWERS, 
Rapip” CuPoLaAs, 


FOUNDRY PLANT, 
CENTRIFUGAL PuMmPS, HW Al ES B 
AND FANS. | ROS 
HIGH SPEED ENGINES 
F 
| 


THE BRADFORD’ PATENT 


| 6BRADFORD. 


LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


London Office— 
96 & 98, Leadenhall Street, E-C. 


i 
“967 
: 
: 
| 
? 
~ 


568 THE FOUNDRY TRADE JOURNAL. 


JAMES EVANS & C9. works; 
a MANCHESTER.  £=[ 


